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ONE HUNDRED DOLLARS 


IN CASH PRIZES 


@ In an effort to bring to the public mind a realization 


of the simplicity and certainty of long distance tele- 
phoning, and to overcome the feeling of dread with which most 
people undertake a long distance conversation, Telephone 
Engineer offers to its readers a series of four cash prizes for the 
four best short articles or essays on that subject. For a full 
understanding of the condition which it is aimed to correct, read 
the editorial in this number. The conditions governing the 
contest follow. The cash prizes are: 


First Prize, $50.00 Third Prize, $15.00 
Second Prize, 25.00 Fourth Prize, 10.00 


Articles shall not exceed 2,400 words in length, and may be as 


short as desired. 
Manuscripts should be typewritten, double-spaced, and sent 
folded, not rolled. 

All manuscripts or inquiries should be addressed to ‘‘Contest 
Editor, Telephone Engineer, Monadnock Building, Chicago, Il.”’ 
Receipt of manuscripts cannot be acknowledged, nor will unavail- 
able articles be returned. 

The contest will be closed July 1, 1912, and prize winners will be 
announced in the August number of Telephone Engineer; the 
prize winning articles will be printed as soon thereafter as possible. 
Articles will be read and prizes awarded by a board of judges, 
whose personnel will be announced in Telephone Engineer. 
Telephone Engineer reserves the right to buy, at its regular 
space rates, such articles as are deemed desirable, although not 
prize winners. 


























DO YOU WANT THIS $1.50 KEYLESS 
LOCK FOR 25c? 


No keys are needed. 
No knobs to turn. 


Press the correct buttons and 
the lock flies open. 


It is impossible for anyone to 
open this lock without the com- 
bination. 


Over 50,000 combinations pos- 
sible and only the correct one will 
open the lock. 


Send us $2.25 for a year’s subscription to TELEPHONE ENGINEER and receive this valuable premium. 
Add 6c extra for postage on the lock. 


TELEPHONE 


1160 Monadnock Building 





Do it today, as the supply is limited. Address, 
“ Sf ’ v “ “ 
ENGINEER 
Ah a 4 4 
Extra Locks $1.50 Net Chicago, Illinois 


Locks tool chests, or sheds, 
clothes lockers, map or blueprint 
cabinets, terminal boxes, toilet 
rooms. In fact can be used every- 
where a lock is needed by any 
telephone company. 


Solid brass—cannot rust. 


These locks are not sold by 
retailers. 


We will be prompt in filling your 
order. If the lock is not satis- 
factory or as represented, your 
money back. 








YOUR NEW TELEPHONE 
SUPPLY POINT 








UP-TO-DATE APPARATUS—INVESTIGATE 

















“1912 BOOKS” 


Our “1912” books for svstemati 


elephone iccounting re now ready 


YOU SHOULD USE OUR BOOKS. 
Send for Samples—Do it NOW! 


The Phono-Print Company 


632 Main Street Defiance, Ohio, U.S.A. 














GET ON OUR MAILING LIST NOW 











American Electric Company 
MAKERS OF HIGH GRADE TELEPHONE APPARATUS 
State and 64th Streets, ('"fisxe’) Chicago, Illinois 








EUREKA Fite cavie Hangers 
————_ Always Insure = 


Perfect Insulation 





Free Samples and Quotations furnished 


promptly on request 


EUREKA SUPPLY CO. 132 Feder st’. CAMDEN, N. 7 






























Telephone Engineer 


WITH WHICH IS CONSOLIDATED THE WESTERN TELEPHONE JOURNAL 
ESTABLISHED 1902 
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countries the telegram lacks its sinister significance because its 
use has been made absurdly easy and convenient, so that it is as 
common as the picture postcard. In Mexico, for example, one 
buys a card for five cents, writes a message, and drops it in 
a box; whence it is collected and transmitted by wire, to be 
delivered a few minutes later transcribed on a similar card. 
The Mexican women do not dread the telegram. 
Yet the telephone companies have striven expressly to make 
distance telephoning as attractive as possible. Their 
engineers have devoted years to perfecting voice transmission 
over long lines. Their operators are trained to give all possible 
assistance at both ends of the connection and to bear all the 
burden of finding and capturing the called party. All the 
originator of the call has to do is name his desires. As this 
apparently ideal arrangement has not served to remove the 
dread, something more is evidently necessary. 

Of course, the present long distance telephone traffic of 
the country is really tremendous. But this is a tremendous 
country, and its telephone possibilities are so far ahead of its 
actualities as to make the latter seem poor indeed. And they 
will be poor as long as the average man dreads the long dis 
[That the dread really exists needs little observation 


long 


tance call 
to confirm. 
What the cure for this condition is we will not pretend 


some of our readers have 


to suggest at this time. Perhaps 
ideas: on the subject. If so, we would be glad to hear from 
them. 


Since that editorial originally appeared we have been 


asked over and over again to suggest a remedy for 
-as though mere diagnosis betokened curative 


the ill 
ability. For toll business is profitable, and existing 
toll lines could carry a great deal more traffic than 
they do. 


But the dread is there, in the public mind, whether 
the line be a thousand or only fifty miles long ; whether 


the originating instrument be manual, semi-automatic 
or full automatic. In fact, as soon as the word “toll” 
appears in the directory the public shrinks from its 
telephone. 

So that is the question before the telephone body. 
How can we make long distance more familiar, natural 
and attractive to the public? What means can we 
use to convince the laity of the ease of long distance? 

TELEPHONE ENGINEER Offers a series of cash prizes 
for the four best solutions of the problem. The first 
prize is $50, the second is $25, the third $15 and the 
fourth $10. The contributions to the contest should 
take the form of essays not over 2,400 words in length, 
and as much shorter than that as may be desired. ‘hey 
should be of such a nature that they may be pre- 
sented direct to the public, for it is the public whom 
we must interest; although articles containing sug- 
gestions for telephone managers will not be barred 
and may win a prize. 

\ display announcement giving all conditions o 
the contest appears on another page. Please observe 
the rules as to typewriting, folding and addressing 
The contest closes July 1, 1912, by which 
must be mailed to this office to be 
igible. The winners will be decided by a board 

f judges, whose personnel will be announced at that 
time, and the prize-winning essays will be published 
in TELEPHONE ENGINEER as soon thereafter as possible. 
prize winners they will have to be of prac- 

not merely dissertations on the conditions 
nor catalogues of the already known 


f 


manuscripts. 
date all 


1 
| 


essavs 


e 


A 
\nd to be 
tical value 


as they exist, 


and advertised advantages of long-distance telephony. 
Remember, we have got to make the public feel that 
long-distance telephoning is the simplest, easiest and 
cheapest thing in the world. 

There are no restrictions or conditions other than 
Every reader of TELEPHONE ENGINEER 
Get busy! 


those named. 
eligible as a contestant. 
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VoLt. VII, 
MUTUAL COMPANIES. 

N another editorial we make the statement that com- 

pulsory physical connection will place mutual organ 

izations and public utilities on the same footing unde: 

the jurisdiction of the Interstate Commerce Commis- 


sion. The Ohio Public Service Commission, how- 
ever, has not seen the matter in the same light. 
Some time ago the Kilbourne Mutual Telephone 


Company, operating in Delaware county, Ohio, sought 
to have the commission compel the telephone systems 
of the Galena and Sunbury Telephone Company, the 
Ashland Telephone Company and the Citizens’ Tele 
phone Company of Delaware to connect with its line. 

December &th the Ohio commission reached th« 
conclusion that it has no jurisdiction over mutual com 
panies. It is suggested that if these small mutual sys 
tems desire the benefit of connection with public utility 
companies, they should reorganize on such a basis as 
will bring them into the same class. 

It is evident that the mutual system is out of date 


It has served its very excellent purpose, which was 
largely an emergency one, and has had its day. More, 
it has done wonders for the development of the uni 


versal telephone, and has established successful lines 
where no profit-seeking corporation would be tempted 
to venture. 

But the attitude of the operating company toward 
the country districts has changed. Today the farmer 
is not confined to a choice between building his own 
line or doing without a telephone. He is recognized 
as a valuable addition to any operating company’s list 
of subscribers. 

Many of these mutual systems are well built and 
have value. They would be more valuable, however, 
as integral parts of the nearest accredited telephone 
plants, and would then enjoy all the privileges of inter 
connection and commission protection. At present they 
form only ragged fringes on the outskirts of telephone 
civilization. Under decisions like that of the Ohi 
commission, they must be either cut off or woven int 
the fabric of public utility. 


DEVELOPMENTS Ol 
— a publication crosses the dividing line be 


tween two years its editors are always tempted 

to venture bold predictions for the new twelve-month, 
or to praise the accomplishments of the old. We have 
modestly chosen the latter course, because it is much 
1 usually more accurate. But we realize, on 

looking over volumes V and VI of TELEPHONE EN 
GINEER, tl developments of 


easier an 


hat a resume of the 1911 
would, after all, prove little more than an abstract of 
what has appeared in these pages during that period 
So we shall confine this recapitulation to a few brief 
comments on the more salient features of recent tele- 
phone history. 

Railway telephony has made big strides since 1910. 
[It has shown no startling development, perhaps, but 
the growth has been healthy and the permanency of 
the new system has become established. 

Interesting from a scientific viewpoint at 
was the development of a multiplex telephone system 
by Major Squier and others. While this system shows 
no evidence of practical application as vet, it has many 
ypportunity for further 


least 


possibilities and offers great 
experiment. 
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The endorsement of compulsory physical connec- 
tion of all telephone lines by the National Independ 
ent Telephone Association worked an epoch in the 
progress of the art of serving the public. In this con- 
nection we may comment on the year’s changes in the 
attitude of public utilities toward the public, and the 
increasing interest in public relations. Further 
this same line is the now established princi [ 
mission control. 

Long-distance telephony in this country and su 


marine cable telephony abroad have made s 
markable strides, which have made _ possible 


promises of engineers for still more 
velopments 
uch change has 


relationship, 








4 TELEPHONE ENGINEER. 


the axis or center and greatest at the surface or per- 
iphery. This unequal distribution is due fundamentally 
to the fact that elements of the current near the cen- 
ter encounter more self-induction or greater inductive 
reactance than the elements near the surface, although 
to direct current the whole cross-section presents a 
perfectly homogeneous resistance. This crowding of 
the current away from the axis towards the perimeter 
results in raising the resistance and reducting the in- 
ductance, apparently. That is to say, the whole cross- 
section is not uniformly useful. This suggests the 
use of tubular conductors, but it is impracticable in 

In the case of copper wires this unequal distri- 
bution produces a negligible effect so far as telephone 
transmission is concerned, and the same is true of 
aluminum or any other non-magnetic material. The 
general phenomenon, which is termed the skin effect, 
increases with the frequency and with the size of 
conductor, becoming rather appreciable in conductors 
as large as those sometimes used in high-power trans- 
mission, but even here it is not often serious, because 
of the commonly low frequencies. 

But the skin effect in homogeneous magnetic 
wires is multiplied by the permeability, a fact which 
makes iron wires of such limited value in telephony. 
The apparent resistance becomes much larger than 
the so-called ohmic, or direct-current resistance, and 
it may also contain a component representing the loss 
due to magnetic hysteresis and eddy currents, although 
the latter effects will not be prominent because of 
the small magneto motive forces and flux densities. 
The report shows that the permeability of the steel 
in copper-clad wires compares very closely with the 
permeability of homogeneous iron and steel wires 
under like conditions. 

Copper-clad wires are novel in the respect that 
the copper shell normally transmits fully 75 per cent 
or more of the entire current, which is considerably 
more than an equal cross-section would transmit in 
a homogeneous wire. Hence, the skin effect in the 
steel core, which may of itself be considerable, only 
affects a relatively small part of the transmitted cur- 
rent; and, moreover, the crowding of current from 
the core to the shell, by skin effect, transfers it*from 
a steel conductor to one of copper. This accounts 
for the limited total skin effect in copper-clad wires, 
amounting rarely to more than 3 or 4 per cent, and 
explains why such wires are useful and efficient for 
a large number of telephonic applications. 





“NICKEL FIRST” IN CHICAGO. 

¢¢\TICKEL FIRST” telephones are approved by 

Prof. Edward W. Bemis, expert, who has been 
investigating telephone service in Chicago for months 
and has recently made a special investigation of the 
“nickel first” telephones at the order of the city coun- 
cil. In a report made to the council committee on gas, 
oil and electricity he recommended that the installation 
of the telephones be allowed to continue, but that some 
method be adopted to avoid difficulties arising over 
inability of persons to call in case of emergency, as 
robbery or fire. 

Professor Bemis says that as a rule satisfaction 
has been found in the use of the type of telephone and 
that only trivial objections are brought against it. 

The report shows that of the 264,893 telephones in 
use in Chicago and connected with the Chicago Tele- 
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phone Company November 30, 1911, 55 per cent were 
nickel telephones, either “nickel first” or “nickel last.” 
They were divided as follows: 


EE ee are eee sans 2,329 
Other public pay stations... aes 397 
Business one party lines.... 4,975 
Business two party lines..... 24,808 
Residence two party lines... 3,204 
Residence four party lines... 110,207 


Total ike aheiy conse 145,920 

“The total number has nearly doubled in the last 
three years,” says the report. “The ‘nickel first’ service 
was first introduced into Chicago in the spring of 1905, 
at which time all of the main, central and Harrison ex- 
changes were fitted up with these telephones. 

“Of 150 inquiries made into the use of this tele- 
phone, only thirty-one replies were received to date. 
Presumably the 119 not replying had no very serious 
complaints to make. Of the thirty-one replying, 
thirteen were entirely satisfied, several preferred the 
‘nickel first’ to the ‘nickel last’ type on account of 
quicker service. The objections urged in the eighteen 
unfavorable replies were either that the operator could 
not be reached without the depositing of a nickel in 
case of fire or robbery or other emergency, or the loss 
of occasional nickels and consequent annoyances con- 
nected therewith. 

“The emergency objection appears worthy of con- 
sideration. In July, 1911, there were 1,846 calls for 
police and 327 calls for the fire department or a total 
of 2,173 such emergency calls on the 30,000 ‘nickel first’ 
telephones then in use.” 

In conclusion the report says: 

“While it has not been possible in the time at 
hand to make an exhaustive study of this important 
question, it is believed that if the committee would re- 
quire the company to provide upon request a suitable 
device for emergency slugs, and a full, printed explana- 
tion to be posted on every telephone, telling how to use 
the telephone and also how to safeguard the nickel, it 
would be well to permit a further extension of the 
‘nickel first’ telephone if the company can thus save 
the $18,000 to $25,000 a year that it believes it is now 
losing from the failure to collect on ‘nickel first’ tele- 
phones. The public will get the benefit of it in the 
general reduction of telephone rates, since, under the 
present ordinance the company is only entitled to such 
rates as will give a reasonable return on the actual 
investment.” 

After considerable discussion action on the report 
was deferred until the next meeting of the committee 





RATES RAISED IN CANADA. 

The operation of the Manitoba telephone system 
for the year 1911 will show a loss of nearly $150,000 
The government telephone commissioners will recom- 
mend drastic increases in telephone rates. A few years 
ago the government purchased the property of a pri- 
vate telephone company. After most exhaustive study 
on the part of the telephone commissioners the gov- 
ernment now finds that it must raise telephone rates. 
In the case of Winnipeg, the largest city in Manitoba, 
the rates must be increased 50 per cent. The com- 
mission finds that the rates for rural subscribers living 
in the sparsely settled sections of a province are much 
too low, while the practice of giving free service be- 
tween adjoining exchanges is wrong. 
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Inductive Disturbances on Telephone Lines | 


By Dr. Burke Smith 


lH the increase in the number of high tension 
transmission systems throughout the country 


and the extension of the single-phase railway, 


the study of inductive disturbances from such sources 
has become of increasing importance to the telephone 
Where the telephone and high-tension sys 
proximity the disturbance to the 
telephone may be very troublesome. Although it is 
not usually necessary to build telephone lines in 1m- 
mediate pri ) high-tension transmission 
or other lines carrying alternating current, neverthe 
less existing telephone lines are often threatened with 


engineel 


tems are in close 


lines 


trouble trom transmission lines pr‘ jected in neir im 
ediate neighborhood. 
It is f importance, therefore, to be able t iete 


onstruction 


mine in advance of the tel 
f such a line in the way of indu 


ling i e effect 
tior ill be upon telephone lines in the immediat« 
vicinity. It is impossible to determine by calculation 
such cases the exact amount of disturbance whic] 
may be expected on account of the number of factors 
vhich ente ito such a problem and the difhculty o 
obtaining sufficient data on which to base accurate 
: However, it is of under 


assistance to 
Stand learlv the nature of inductive disturbances and 


which suc ms rest 


} 


ulate the theory on *h 
It is the purpose of this article to give a simple dis 


+1 
1 propile 
fs ‘ 








cussi e problem of determining the effect 

induction in telephone circuits which parallel high 

tension lines and to show how an approximate esti! 
such effects may be obtained in certain cases. 

‘ ed do not enable one to calculate accu 
rately the effect in every case which may arise, but 
it is believed that a knowledge of the methods het 
9 be f assistance in various cases whi 
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will include power transmission lines, are lighting 
circuits, and electric traction lines and feeders. 
In order to form some idea of the number « 
factors involved in the problem of determining by 


calculation the amount of induction in a telephone line 
due to a neighboring high-tension line, we _ shall 
enumerate the principal factors which enter into the 
problem: 


telephone line, separation be 


case of the 
tween telephone pole line and high-tension line; siz 
and kind of height of wires above 


Osition of 


wire; average 
ground; spacing of wires; relative 


and number on cross-arms; trans 


I 
positions ; general con 
ditions, such as trees, atmospheric condi 
tion of lines, character of country, neighboring struc 
tures, etc. In the case of the high-tension line 
line, single-phase or 
grounded or metallic return; if 


star con neutral grounded or ungrounded, at 





three-phase; if single 
thre pnase, delta 


1ected - 
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Inductive disturbances are either electromagnetic 
or electrostatic in nature. In general both of these 
effects will be present in the cases which are met with 
in practice, but since one will usually predominate over 
the other and since they will not be in phase, no 
attempt will be made to obtain their combined effect 
here. To obtain their combined effect the two factors 
obtained by considering each separately must be com- 
bined vectorially. 

ELECTROMAGNETIC INDUCTION, 

Consider as a typical case under electromagnetic 
induction a single phase trolley line with single over- 
head trolley and grounded rail return paralleled by a 
single untransposed aerial metallic telephone loop with 
the usual terminal apparatus at either end. In order 
to calculate the induction due to electromagnetic action 
the amount of current flowing out from the power 
house through the trolley and returning in the rails 
and earth at any given instant must be known. The 
current which returns through the earth to the power 
house no doubt spreads out over a large cross-sectional 
area and it is difficult to determine the distribution of 
this current in the earth. However, since it is nec- 
essary to make some assumption as to the path taken 
by the current in returning through the earth, we will 
consider this current to be concentrated along a cer- 
tain path at a certain distance below the surface of 
the earth which we will call the “equivalent line of 
flow.” 

Represent the trolley wire by 7 (Fig. 1), a neigh- 
boring metallic telephone line by 7, 2 and the rail and 
equivalent line of flow by R and E, with distances 
designated in the figure. Then alternating current 
flowing in the trolley 7 will set up a changing mag- 
netic field around 7, some of the lines of which will 
tread through the telephone loop. Now the e. m. f. 
induced in a loop of wire which is threaded by lines of 
magnetic force is measured by the number of lines 
which cut the loop per second. 

The number of lines enclosed by the loop will vary 
between zero and a maximum. The flux will, in fact, 
cut the loop four times during each cycle, twice passing 
in and twice passing out of the loop. Let ®,,, denote 
the maximum flux. Then, if m is the frequen¢y in 
cycles per second 4n®,,,, will give the total number of 
lines of force which cut the loop in one second and this 
number therefore must be equal to the average value of 
induced e. m. f. This must be divided by 10* to change 
from C. G. S. units to volts. We have, then, for the 
average volts induced, 

- qn ee 
— Ie 


Fav 


7. , “a a a 
Since the effective e. m. f. is equal to V. we 


have for the effective e. m. f. induced in the telephone 
loop, 

Vin«® 

E i 

IO 
The maximum flux ®,,,, | may be found as follows: 
Consider the field intensity at a radius X from the 
center of the trolley wire 7. By Biot and Savart’s law 
the strength of field at a radius X from a long cylin- 
drical conductor carrying a current of / amperes is 


21 


max : : { l ) 


equal to Hence the flux per unit length of con 
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ductor in a ring of width dy and radius X (see Fig. 2) 

' 21 — 

is dx. Calling this d® to get the total flux 
x 

# which threads through the telephone loop we inte 

grate between the limits ¢, and ¢,, or 


"le \ 
" wei le 
e= dx = .2 I log. 
x ty 
ty - 
per centimeter length of telephone circuit. To get the 
maximum flux we take maximum current, i. e., put 


V2! in place of /. If then we substitute in (1) we 
have for the effect induced volts per centimeter 
of telephone loop, 


(;) 
> 4nm! loge\t 


i * 
IO 
Changing to 1,000 foot lengths and using common 
logarithms this becomes, 


1 > , l> 
E« [= - tt) log ( ) 2 
: IO iy 


when n==cycles per second frequency of current 
trolley. 
/ amperes (effective) flowing in trolley 
/=length of parallelism of trolley and tel 
phone line, in 1,000 foot units 
= distance of telephone wires from troll 


The voltage induced by the return current flowing 11 


rails and earth may also be calculated by the us: 


(2). If we assume that 75 per cent of the return 
rent follows closely along the rails, the other 25 per 
cent following the “equivalent line of flow” through 


Cc 








ground 
Uv 


the earth, the formula for the complete inductive eff: 
then becomes 


— to Yo Ce 
E - 55.24 . ] l log 2 75 log 7 25 log - 5) 
10> ty r) i C] 


\pply this formula, as an example, to calculate 
tne induction in a telephone line with grounded r¢ 
turn paralleling a 25 cycle single phase trolley line for 
1,400 feet. 


Assume current flowing in trolley... .60 amp 

\verage height of trolley above 
RES ee ery ree 20 ft. 

\verage height of telephone wire 
ee ces ewacndavcdane 35 ft 


Horizontal separation between trol- 
lev and telephone wire...........25 ft. 
In this case since the telephone circuit 
grounded return we may assume thax the equivalent 


has a 
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line of flow of the telephone return is so far away that 
t 


4 


r e,. Formula (3) then becomes: 
S§.24 nIl 


“ef 105 


j 


~ } ] 
(.75 log r, + .25 log e) log t,) volts 


\ssuming that the equivalent line of flow of the cur- 


rent returning through the earth is 1,000 feet below 


$3.01 = ¢ 1,000: ] 1.4:n—25:/J=00,whichgives, on 


: " - - 
substituting, £ .94 volts eftective 
If we assume that all the current returns by wa\ 
ot the rails, e $3.0] and the induced voltage 
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Substituting i, i+ i, and i, 1, —1i and solving 
for i we have, 


where A = 22; 
(2 + 23) (22 + %) 

Equation (4) gives the induced current per unit 
length of line flowing from one side of the telephone 
circuit to the other through the terminal apparatus. 
This equation may be simplified for approximate re- 
sults as follows: Since the impedance of terminal 
apparatus is small compared with the. impedances z,, 
2, 2,.and z, we may neglect the terms which contain 
> in equation (4) and have 

(21 24 — 22 23) V 

2 23 (32X24) + 22 34 (21 + 35) 


are vector quantities we must write 


» 


2 


Since 1 and V 
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| b ¢ 
; va 
i" 
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21, 2s, 23, 2, each in symbolic rotation, that is, in the 
form a+ jb where j= /V—1, the numerical value be- 
ing Va? + b*. Using this notation we have 
ae —— 

Ww C3 
R; (Z + J R; Ww C3) 

I + R; w 2C;?) 
where w= 2z2n, R,, R;, are in ohms and the capacities 
are measured in farads. When there is no insulation 


(6) 
. « 





leakage, that is when R,==R,—= « we have z, = ; 
we, 
J 
and 2, —=—— 
Ww i. 


In order to use equation (4) or (5) for numerical! 
calculation it is necessary to know the capacities C,,, 
C,,, C, and C,. Fomulas for the calculation of ca- 
pacities of suspended wires have been published. 
However, on account of the complexity of these 
formulas, it is a very laborious undertaking to com- 
pute the capacities where more than three wires are 
involved. Furthermore, if, in addition to the particular 


wires considered, the effect of other neighboring wires 
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or structures is not taken into account the calculated 
capacities may differ from the true values in some 
cases by large percentages. We may obtain results 
however, by using calculated values of the capacity 
for three wires without taking account of other neigh- 
boring wires which will serve to show the order of 
magnitude of the induced current and the compara- 
tive effect under different conditions. 

Convenient formulas for the calculation of 
capacity of suspended wires have been given by Frank 
F, Fowle in the Electrical World for August 12, 1911. 
Referring to this article we may write down the ca- 
pacities which we need here: 


C= K( 43 — ms) oc, = K( 1 He M12" 
7 D D 

Cy - K(™ U23 — U)2 433 Cis K U)\2 U23— +~413 22 
: D D 





where A .07766 and the results are in microfarads 
per mile, D=u,, (tg. Ugg — 23) — yp 
{ Use Uso — Uy, Uo3) 
— Uy5 (Myo Uy, Uso Uys) 
h 
and ux, = 2 log x) 
2h 
Uxx = 2 log F xy = I, 2, 3 
Re 


yr is the radius of the wire and / and d have values 
shown in Fig. 5. 

Applying these formulas to the case of a tele 
phone circuit consisting of a single pair of No. 12 
N. B. S. copper wires carried on crossarms 30 feet 


above ground paralleling a single No. 0000 copper 


wire 40 feet above ground, we obtain for C,, and C,,. 
the values shown in the curves in Fig. 6, which are 
based on various horizontal separations. C, and C, 


are practically constant for separations greater than 
10 feet and equal .0115 microfarads per mile. With 
40 feet separation we have from the curves: 


C,, = .000540 mids per mile. 

C,, = .000508 mfds per mile. 
and C, = .0115 mfds per mile. 

C, .0115 mfds per mile. 


Assume now, for example, the No. 0000 copper wire 
carries a 60 cycle single phase current with potential 
v to ground. Assume also that there is no leakage, 
that is, K,—R, «. lhen the impedances through 
the air condensers are, from (6), 


= 4.912 & 10°; ohms per mile. 

t, == 5.222 & 10°7 ohms per mile. 

, == 0.2306 « 10°7 ohms per mile. 
2, == 0.2306 « 10°; ohms per mile. 


Substituting these values in formula (5) we have for 
the induced current flowing from one side of the tele- 
phone line to the other through the terminal apparatus 
at the two ends, for each mile of parallelism 
+== .0058 & 10° V j amperes. 

or .0058 microamperes per volt of transmission line 
impressed voltage. This current will be divided be- 
tween the terminal apparatus at the two ends of the 
telephone loop so that the current flowing through a 
telephone receiver at either end will not be more than 
3 microamperes for each 1,000 volts potential to 
ground of the single phase line and for each mile of 
parallelism of the two lines. This is a very small cur- 
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rent and can be practically eliminated by transposi- Substituting in this formula we have, 
tions. (.0452 o11j) V 
° Udgrse ° / 

In case there is an appreciable leakage to ground den 
from the telephone wires—a condition which prac- | ; ' 
tically always obtains on an actual line—the value his expression can be most conveniently simplified 
of induced current will in general be greater. Thus if >Y teducing numerator and denominator each t real 
we assume in the above example a leakage of R,—=10 Values, and we then have, 


megohms per mile from one side to ground and 0465) V 13° 41 
— : : umpert 


f 27> , ; 
Io 2.373 7T 3-08 | 


R 1 megohm per mile from the other side to 10° (2.392) \7° 24) 
ground, which is a condition by no means uncommon = which reduces t 
on actual lines, we have from (6) 

4.912 « 10°; ohms per mile i OE EY secon with ahaa ansle of 6° 17 


’ ( gle o 
5.222 « 10°; ohms per mile 10 
10° (.00532 + .2307) ohms per mile This would amount to 194 micro amperes 
: 10° ( .0505 +- .219 7) ohms per mile voltage of V 10,000 volts 
Substituting in (5) we have as before, the induced This is nearly four times as h current as we 
current through the telephone terminal apparatus found by assuming that there was no leakage 
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Fig. 6 
However, we have not allowed for transpositions, and It should be noted that we get this large increase 
since telephone lines are usually well transposed, we in induced current notwithstanding r assumyj 
may average C,, C,, and have, that the telephone line was transposed t thus ay 
( ( 000524 mids per mile, pears that transpositions do not help matters 
and ( C, = .0115 mfds per mile. such cases since the leakage or unbalance 1s trans 
Thus, for a transposed line, posed along with the conductors 
2. : 5.062 « 10°; ohms per mile. The importance of good insulation and balance 
25 10° (.00532 + .230 7) ohms per mile. on lines exposed to induction is evident trom this 
z,== 10° ( .0505 + .219 7) ohms per mile. ample However, it is not always easy to mainta 
Since >, we may write (5) in a simpler form, telephone lines in a satisfactory condition of insula 
thus: tion and balance. Moreover, if the leakage 
; balance occurs anywhere along the line, whether at 
Fas “4 a3) | the point of exposure or elsewhere wit ble 
S2 (23 + 3%) + 2 23 5 limits, the effect at the ends w e th except 














10 


for the attenuation of the induced current due to the 
impedance of the telephone line. 

We have assumed a single phase transmission line 
in the above examples. In the case of a three wire three 
phase line the effects from the voltage in each wire 
of the transmission line can be calculated separately 
and the results added, care being taken to allow for 
phase displacement between the currents induced 


Going Value of 


By Frank 


OING value is important in both its legal and 
its economic aspects, but particularly the latter, 
because it is one form of value and is thus prop- 


erty as much as though it had physical existence. We 
are probably accustomed to think of going value 


primarily in connection with appraisals of public utili- 
ties, but in order to maintain our ideas in proper bal- 
ance we ought to recognze that going value may exist 
in a business of any kind, irrespective of tangible or 
physical property. In general going value has been 
taken to mean that element of value which is created 
by an active or going business, in addition to the tangi- 
ble investment for property and working capital. It 
exists by reason of the fact that there is a live, pro- 
ductive business, and it would cease when the business 
ceased. even though the property could retain at the 
same time a value equal to its structural cost. -The 
differences of opinion arise when we come to measure 
the amount of going value or attempt to formulate a 
rule for determining it. Some students of the problem 
have gone so far as to imply that going value is really 
inherent in the plant. This view of the matter is diff- 
cult to accept because it sets aside the question of 
earnings. 

Regardless of the kind of business to which they 
apply, the principal methods may be set down as fol- 
lows: 

1. Capitalizing the net earnings. 

2. Finding the cost of reproducing the net earn 


ings. 
3. Capitalizing the early losses. 
4. Capitalizing the cost of securing business. 
5. Over-capitalization of consolidated companies. 
6. Miscellaneous. 


All of these methods but the first have been 
proposed mainly in reference to public utilities, where 
the problem of going value has raised so much discus- 
sion. Some of the difficulties surrounding the subject 
are probably due to the ingenious arguments put for- 
ward by those who have sought to maintain values or 
earnings which were threatened with reduction under 
the cost of service theory. Perhaps the sanest point 
of can be maintained by discussing first the 
natural method of finding the going value in a private 
from the standpoint of the owner or in- 


view 


business, 
vestor. 
The first method applies to all kinds of private 
business, and in one sense it applies to public utilities 
also, but under the cost of service theory it excludes 
any going value which can be capitalized for the pur- 


“Abstract of a paper read before a joint session of the Electrical Sec 
ti of the Western Society of Engineers and the Chicago Section of the 
American Institute of Electrical Engineers, Chicago, Nov. 22, 1911. 
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Vor. VII, No. 1. 
from each phase and to calculate the capacities cor- 
rectly. However, in general, due to the neutralizing 
effect of the three phase currents the net result will 
be small. If the neutral of the transmission line is 
grounded at one end, however, there may be a large 
disturbing effect from the third harmonic which is 
present in all three conductors in parallel under cer 
tain conditions. 


Public Utilities 


F. Fowle* 


This is the common-sense 
definition of going value in general business; it rests 
absolutely on earnings in excess of the expected or 
usual return on the tangible property. Where such 
a return does not exist there can be no going value in 
the sense here defined, and if the net earnings do not 
equal the expected rate of return the going value will 
be negative; that is to say, the investment value will 
be less than the cost of the tangible property. Value 
is here established and measured entirely by nét earn 
ings, without regard to cost of the tangible property 

The rate of return which is regarded as reasonabl 
depends upon local circumstances, but in the main it 
covers both the ordinary interest rate on secure invest 
ments and a margin of speculative profit; this is neces 


pose of earning a return. 


sary to attract capital and stimulate development. The 
total return generally allowed is 7 to 8 per cent. This 
makes it possible, with certain forms of financing 


to show a margin of going value. Under the rule that 
a property should not be bonded beyond the point 
where the interest exceeds one-half of the net earn 


ings, the stock can be made to show more than the rat 
of return allowed on the whole property 
In the reproduction of net earnings method the 


general supposition is that on the date of appraisal the 
existing plant and all of its business will be suddenly 
wiped out, and then work will be commenced at onc 


to reproduce the physical property just as it was be 
fore, and the business which the old plant had 


acquired by the new one as fast as possible | 

community served, however, is not presumed to chang 
in any way from its present size and character, except 
through natural growth. Obviously some time will 


elapse before the revenues of the new plant will catc! 
up with the probable revenues of the old one, and t 
the act of reproducing the going business will 
some loss during the first few vears. This method 
aims to determine the probable extent of that loss 
and then reduces the total amount by discounting it at 
compound interest to its present value, and 
the present worth of the going value. 
The general procedure is to plot the t 
the commercial revenue and the operating expenses 
from the inception of the business to date, or else far 
enough into the past to establish a safe for 
the future. The revenues from public service, such as 
fire hydrants or street lighting, are not taken into con 
sideration, because it is assumed that these can be repro 
duced as soon as the new plant is ready for operation, 
thus entailing little or no loss. The commercial rev- 
enues and the operating expenses of the present plant 
curves 


. ] ha4 
calls tha 


ital revenue 


oulde 


are projected into the future, and by means of 
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This reproduction of net earnings method has of the tangible property, the matter of equity needs 
never, so far as the author is informed, received the further consideration. Under the C nstitution private 
sanction indorsement of the Wisconsin commis property may not be taken for publi se without 
sion. But the fact that it has been accepted in other adequate compensation, and tl question here is 
cases entitles it to our serious consideration. It can whether previous returns in excess reasonable 
be said in the first place that it measures no element rate may be construed as lawi compensatio1 
of direct cost in building up a going business, and it now fixing a value which is less than the reproducti 
bears no relation to the past profits or the losses; and cost I the property It is difficult 1 see vy su a 
in fact, the may be a going value, under this theory, construction would not amount t ifiscat ind 
in an unprofitable business. What the method really thus be unlawt especially where the pres¢ wners 
does determine seems to be this: It estimates the or investors did not realize the ¢ protits Sut 
loss ¢ icome Which would result if the present sery even granting that it is not confis« is a 
ice contracts and connections were suddenly wiped out should be exercised t ike sure t ( esent 
ilong v ie physical plant, and then re-established owners were the recipients nreasonabl S 
as fast as ssible after the completion of the dupl the pas e expend ( ( e il 
cate plant, assuming that the public appreciati naking s t the pres s susta he 
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ducements to try the service are quite common, such as 
free house piping, or the installation of piping or wir- 
ing at the cost of labor and materials, or less than 
cost, with a long period in which to pay on the install- 
ment plan; also the sale at less than cost of various 
household utilities which consume water, gas or elec- 
tric energy; and sometimes the use of free water, gas 
or electricity is offered for a limited period. There is 
also the matter of canvassing to obtain business, and 
to show consumers how to utilize the service econom- 
ically and at the same time effectively. Such costs 
may have been charged to capital or to operating 
expense, but in either case it seems necessary to con 
sider them as one of the legitimate elements of cost, 
under the cost of service theory. The Wisconsin com- 
mission has expressed substantially this view of the 
matter, in connection with discussions of going value. 

As regards latter day practices, it may be observed 
that the cost of getting business is divisible, at least 
for discussion, into two parts; one covers the expense 
for holding the present volume of business and the 
other covers the expense of securing an added volume 
of business. It has been proposed that the first part 
should be charged to operating expense and the second 
part to construction or capital account. Such a divi- 
sion seems to be equitable enough, but there is some 
doubt as to whether it is altogether conservative. The 
creation of intangible values, or the addition to physi 
cal values of expenditures which do not represent 
physical property, ought to be restrained rather than 
encouraged. In other words, it cannot be regarded 
as conservative to attempt to build up values which 
do not represent tangible property. Therefore, there 
is good reason for charging the cost of securing busi- 
ness to operating expense. 

Whichever way we conclude the matter, selling 
the cost of building up and holding a going 
concern, is a legitimate outlay which we must recog 
nize under the cost of service theory. In the case of 
an adjustment of rates at this time, the form or man 
ner in which we recognize it is not so essential as the 
fact. Again may observe that this is not going 
value in the broad sense, but simply an element of 
cost which demands recognition. . 

\ variety of miscellaneous methods of arriving 
at the going value have been proposed from time to 
time. A going value was claimed, in one instance, 
equal to one-half of one year’s gross receipts. An- 
other method proposes to fix the going value arbi 
tarily at one-third of the value of the _ physical 
property. This leaves out of consideration the net 
earnings and the cost of developing the business. It 
has also been proposed to assign a going value on the 
basis of so much per connected customer. Another 
proposal was made to fix the going value at an amount 
anywhere from one-half up to the full sum of one 
vear’s gross receipts, on the ground that utility mana- 
gers would be willing, ordinarily, to spend as much 
as that to secure the business. 

These several methods can perhaps be classified 
in a general way by saying that they would be admissi- 
ble under the value of service theory of rates, but not 
under the cost of service theory, except in so far as 
they reveal, if at all, any legitimate elements of cost 
in building the properties and developing the business. 

CONCLUSIONS. 

1. Under the cost of service theory we seem 

bound to recognize every element of actual cost, for 


cost, or 


we 





Vor. VII. No. 1. 


both tangible and intangible property, which is legiti- 
mate, reasonable and necessary. 

2. Going value, under the cost of service theory, 
cannot be supported by capitalized net earnings in 
excess of a fair return on the cost value of the prop- 
erty. 

3. Rigid rules of measuring the legitimate going 
value, if any, under the cost of service theory, cannot 
safely be laid down, because the local circumstances 
in each case are different and should be 
treated on its merits. 

4. The general test for value of any kind, under 
the cost of service theory, is always the cost, but this 
may be tempered by the great desirability of dis 
tributing justice and equity to both the public and 
the utility companies, in equal measure 


each issue 


Brooklyn Druggists Demand Greater Percentage 


\ polite refusal to give the Brooklyn druggists the 
higher commission demanded for telephone service is 
contained in a statement issued by the New York Tele 
phone Company. The druggists recently issued an 
ultimatum that they would have their public telephones 


taken out 1f the higher commissions were n allowed 
The statement says: 
The New York Telephone Company has always tried 
furnish adequate public telephone facilities for the casual 
user. Public telephones form an essential pat n} 
prehensive telephone service, and it has always been our de 
sire to treat our public telephone agents with fairness 
liberality [The company allows 20 per cent of the receipts as 
commission where there is no coin collecting device, agents 
collecting the toll from patrons, remitting s he 
pany, less commission, on monthly bill. In ses where 
boxes are furnished the commission is 10 per 
gross receipts. With the coin-box the services forn 
the telephone agent are reduced to the minimu Na 
the agents are called upon to make change, and aff 
patrons other courtesies of the sort which they w be g 
to afford those patronizing their premises, “which, it 
seem, would surely make friends for the agent and add t 
general business popularity. 
[he public telephone agents are listed in the telephone 
rector so that incoming ca re receiv 
phone S in send their own < s ( S 
the commissi Our agents frankly 
telephone attracts trade to their stores é 
s10n 1S OF ly r f the enents ruing i 
the public telephone. 
The drug stores rd us ry des ( r 
ic telephones ut they are nly ‘ a nun s 
stores which we cover. It 1% not possible for us t nsid 
settling with the druggists on any differé ission 
that allowed ther classes t pu tele ( g s I 
present rates of commission have been generally effect f 
a number of years; within the last year tl g 


been lil 


eralized to some 
which 


extent by doing away with guarantees 


required 


were sometimes ( ses 4 r g 
from a telephone were doubtful, as well as by allowing agents 
10 per cent on receipts for Western Uni Teleg ( ne 
which may now be transmitted over public telephones 

We have had several conferences with represent S 
the druggists’ associations in an attempt t 
gists that our present commission arrangements are as liberal 
as the company can consistently make them. We bel 
the rate of commission demanded, from 20 t 0 per 
the receipts, is unwarranted, and we intend t ntinue our 


efforts to get the druggists to take a more reasonable view 
the matter. We should be very sorry, indeed, to sec pl 
1 from very desirable locations 


telephone Ss removed tnes¢ 


between 
The 
The 


Tripoli, which is the center of the war 


Italy and Turkey, has only seven telephone stations. 
system is operated by the military department. 
country has 3,150 miles of telegraph. 











ANUARY, 1912. TELEPHONE ENGINEER. 13 


The Telephone Scrap Book 


Manager's Monitor Circuit If the battery is to be used for any length « 
time it may be necessary to modify the switchboard 


+ 


‘ 
} 


\NAGERS in th 


e small exchanges are often 





mf" ,.. Circuit in order that the cells may have a chance to 
harassed by operators who seem to think that 11 1] - ‘ ‘ 
: :' rest occasionally, and how to do this is told our readers 


they are running the telephone service instead of he, , strate : 
: ; | : by F. L. Whitaker, Etna Green, Ind. 


and quite frequently an innocent operator has ae ce , 
es z "il a [he average board is wired with a battery cut out 
shoulder blame that belongs elsewhere. So the man- : 


1 ° 1 













nec: iil ; , Tsar , n the operator’s jack, which is intended to relieve the 
ager often wishes that he had means whereby he os 2 one 
ea kay , . Seer, yattery upon removal of operator’s plug. ‘This circu 
ould know what was going on in the switchboard + (ager , 
. eee be sufficient. but operators. as a rule reet tc 
- ’ - a1] et } _] r i+? ] alVi « i Cl 
room at all times. F. L. Whitaker, Etna Green, Ind 
eur , 7 y 7 . 7 ] 7 + 7 > 1 ? 7? > 1 
gives us a suggestion, and it is quite easy to install, ‘ 
“agit! . - . 
y ’ ilar ; y y + - [a 
eing somewhat similar to the monitor’s « : : 1 - 
+ lae oho 4 th “ - m +1 | - ~ - - 6, eid | ss 
the large exchange. The figure shows the ordinary ty e- 
agneto DOard operators circuit. 
: se : ‘  « 6 6 = ‘\e _ 
Xun a pair of wires to office or home and termi- «& Pn . 4 
1 , , P As 
late tne na metalik jack after aving passt a | - . = = a 
. 2 (a — . — 
] I ve Suriace CarbDol irresters, ( : ERC UO] 
4 4 | ; , 
ice and one at the switcni ard Chis « tis tapped 
r bridged t e secondary col the ird aft 
iving issed t 9 halt ic! 1 ndensi 
Shy d ‘ ne ; ' t1 € vecome s t s con uy 111Q ¢ CQGuUciit Alle L U 
ence prevent it interruptit the ; , 2 ont, eve vnen ie board is idle 
[ Q 
t ( 1 arrangement whereby t yatteri 
i? re é ) it t é t Vili Tt vyvnen tne service S ( S 
+ L on! ‘ ; 
takes |] excnanges de ( é elt 
T NAGE 1 ne | ones et ¢ the ITS 10 Tt) 7 i 
- 7 ” ‘ W SEF _ ’ 4 + + + : 
-_ a lily Ss necessaly C ( is C i nis 
Ind Coil snouid € a Singie point, adoubdile tn! ¥Y Knite § itch 
Ps r > ‘s/ Dy reterring t tne < mpanvin SKeTCI ne s eme 
Oorr. 7 \N ' ~) ~ ‘ Aa} ii \ - 
ee | ‘ . : q ot +14 niain 
j | ? | ~ eee iy Pidlll 
e t be O ecess ] the nig eg s t 
‘ j ¢ cht ( ] tne i = 
"pane r< i 47 mEuUS q 1 . | 
opR REC 4 so doing the transmitter circuit must necessarily be 
: gnet it out, thus giving the batteries a rest as long as the 
ell is connected. 
— as om He atrangement Wik be found While this arrangement affects ite a saving 
‘ Ce t ~~ re n mation ich the marl! +t; c ¢ tant lat t ‘ R ' ins 
. = 1 +> > rv > * 
o¢ SI | € at ail times tte? e as of] is possible + C + ‘ oO ; 
,. + rs ‘ naar 17 + ? 
Db ( 1e¢ C ¢ S¢ aaQT\ GITecCtl, I ¢ esistance netr nent invwal se. + + thy cet ec 
sat carrie the vicinity of the transmitter . eamemme : rrent that : 
( stinctly heard er the new circuit he ad feature is frequently found in some makes of t 
inagers si sist ot ead receive mitters 
. . h Bl V; . ] B A Cheap Insulator 
Discarding the ue itrio attery 
ANI! I ¢ 1 -elis, com sec . A 1 + tad 4 
i cs ~ i Stratead I ’ l ivi 
( S ( ns ers ¢ ) nos 
“ 2 ¢ S r ¢ 
( I s I ir piace vet tney K¢ i 
r ( t\ ¢ es 7eCcT T I iT1\ ishaps 
I ‘ , he oe 4 ae PORCELAIN 
€ verage ¢ O*¢ Ww hk ( ston 
s ; STOPPERS? 
¢ S S¢ t Sé¢ 1 gets the attent require nd 
( sua Ss ( tterv rack covered with cree - WOODEN 
> malin ciel the » hatters often in 1; Base 
‘ x y ‘ 
The Edis ce Su iS 1S sei n tne \Varner! A 
Dal es ae A cinitunan ce ‘ aed \ 
role (4 inge everv\ ere Ss Deginning € nti WIRE To HOLO 
¢ ] ate STOPPER ToBASE 
ise in manv exchanges for switchboard transmitter 6 
vor! ind bids tair t replace the crow-t t type 
entirely 
. . - 1 1 . P - — . etant y > -4)] 1300¢0 OT Pe t+leac , +¢ 
A pair of these cells will operate a local battery topper, generally used on 
transmitter from four to eight months, and even longer, emoving the heavy wire and 1 e1 c 
’ - . o ne 1 1, ¢ +1, 4; 9 
ithout anv attention other than the first charge. ( S¢ s shown 1n e diag 
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An Interesting Cross Arm Test 


N ASHEVILLE, N. C., is a school that has a branch 

in Darmstadt, Germany. Its name is ‘Biltmore School 
of Forestry,” and its aim is to teach practical and 
theoretical forestry by visits to the actual scenes of 
operation. Last summer the whole school, consisting 
of forty boys, visited the Pacific coast and spent six 
weeks at the C. A. Smith mill at Marshfield, Wash. 
Then they started back to New York to ship for Ger 
many. At Centralia, Wash., there was a stop over be- 
tween trains, and the boys visited the plant of the 
Eastern Railway and Lumber Company, where they 
witnessed a test of cross arms, the product of the Amer- 
ican Cross Arm Company. They were so interested 
that they went to the offices of the company and heard 
\\V. A. Hubbard lecture on the use of fir where strength, 
durability and light weight are essential. 

During the tests at the Eastern mill the boys were 
made use of in a very interesting manner, the idea 
being to show what fir cross arms will stand in the 
way of weight. A regular arm was “framed” in the 
usual manner, except that for convenience the brace 
was attached above instead of below. An iron cable 
was run through the sixth and tenth pins over the arm 
and under a heavy lumber truck, suspending the truck 
a few inches above the floor. From each corner of the 
truck a wire was run to the arm to keep the truck 
horizontal. By this manner of suspension, with half 
the weight on the end pin and half on the center pin, 
the weight the arm would carry if suspension had been 
from the five pins on the half arm was approximated. 

In the first test thirteen boys were seated on the 
truck. The boys weighed 1,932 pounds and the truck 
$17 pounds, a total of 2,349 pounds. The cross arm 


The 


scarcely bent at all under this enormous strain. 











second test was made by using sixteen boys, with a 
total suspended weight of 2,804 pounds. The arm bent, 
but would obviously have carried much more weight 
before it broke. The heel bolt through the brace on 
the beam above the arm started to bend, however, and 
threatened to pull out, so the weight was not increased. 

These tests, simple as they were, gave astonishing 
evidence of the strength of Washington fir. The pic- 
ture gives only a poor idea of the burden carried by 
the arm. 
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A Novel Lightning Arrester 
HERE are few lightning arresters which are as 
simple as the one described in Popular Electricity 
and used by an electric railway and power company in 
Virginia. It has a 2,200 volt alternating current trans 
mission line running along the road which furnishes 
current for lighting purposes to private parties in the 
suburbs. In protecting this line from lightning the 











=~ 
“Bee, 
= 
company has strung an ordinary barbed wire, su 
is used for fences, on insulators on the extreme t 
of the poles, running parallel with the line wire, 


shown in the illustration his barbed wire is 
oronnd d “yt . tT oth r le ] nN11mMmer . ] =e 
cy] maedad atl every Otne pot e num Ss Sila 
points on the wire act the same as t se on a lightni1 
rod, and gradually “draw off” the static in the atmos 


phere all along the line. There can bi 
to the effici ncy of this method, because the line wires 
bothered ] 
barbed wire “fence” has | 


vHee4»n 
larges of electricity 


1 1 ° 
have never been with lightning since 


t 
put up to keep 


1 
} 
I 


desirable c 
A Dust Catcher for Borings 


LV] BS device which will be found very Service 
F\ able in keeping chips and dirt off the floor and 
out of the eves of 


like have to be bored was recently described in Elect 
craft. It is simple and can easily 


workmen when ceilings and the 


very be made in 


less time than it takes to describe how to do it 
Take two large corks, about No. 20 or No. 24 in 

size. In the end of one of these cut a funnel-shaped 

cavity and cut the end of the other cone shaped. s 


that the two will fit together quite snugly Then split 
each cork carefully down the center. The next step 
consists in cutting a groove lengthwise down the cen 
ter of the flat side of each of the split corks. This 
groove should be just large enough so that the pieces 
when put together will clamp around the shank of a 
bit. A small groove should be made around the 
curved surfaces of the corks, as shown in the diagram 
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These grooves are for the rubber bands which must 
be provided finally to hold the pieces together around 
the bit shank. 

A half-inch hole is then cut in the center of a 
circular piece of cardboard about twelve inches in 
diameter, and the cardboard is slit along the radius 
as shown in the diagram. Edge A is then drawn over 
edge B until a funnel is formed having about the same 
angle as the funnel-shaped cavity cut in the cork as 
first described. The cardboard funnel is slipped 


> 
Ae \ 


cuT RAOIWS 








- 
= HOLE 
~ Grooves For 
RUBBER Bano 
Ss 
= Bir 
a ~ 
FAPER FuNwer Corn * | 
Conn “2 
er the shank of tne Dit, so tnat the cutting end 
the tw project through the inside of the funne 
some distance beyond its edges. A support for the fu 
nel to hold it in place is formed by clamping the cork 
havin nnel-shaped cavity in the end around the 
bit on the outside of the cardboard funnel, while on 
the siae the rK Wit the cone shaped end Ss sin 
‘larly at ved. Stror ibber bands should be use 
T h le the m7ecesS OT ¢ rk eether | t i pllance 
sse bled s Ss V1 he diagra 


A Primitive Telephone 


LTHOUGH Alexander Abraham Bell is generall 

AcreaANnt } tha im nt r , ¢ha lan! . +1, beer 

accepted as the invent Ot the telephone, the time 
ot the invention being 1876, records show that the 


ng worked 


upon by other men pri 





this latter class we 


time. In 
Philip Reis, who, according to Popular Mechanics, was 
busily engaged in trying to solve this problem in the 


to this may mention 


year 1861. The receiver which he designed was espe- 
cially grewsome, being in the form of a human ear, 
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while his mouthpiece had an end covered with gold- 
beater’s skin. 
Granite Poles in Switzerland 

HE great abundance of granite rocks and the lack 

of timber in the southern part of Switzerland has 
led to the employment of the former for purposes 
usually filled by the latter, according to Popular Me- 
chanics. Thus, in many sections of the southern coun 
try, the fences are of granite instead of wood, the sup- 


— —E 





, 
ports OT ¢ es e granite posts ind pave 
ents, et n oranite Perhaps the most striking 
eparture the ordinary ever, is the uss f 
oTa te pl irs ll ) ¢ Lie s den teiegrap 
te eph e and electric | Ve trans ss poles Nea 
lake Com ind Lake Maggiore the ld 19 ids 
rigil constructed v the Kk s ¢ I ve Vit 
O t¢ lars, 18 feet h 9 9 wires 
A Simple Indirect Lighting Fixture 
ie. indirect lighting system 1s deservedly popul 
Phe Keht which i gives is soft aud mel 
here 1s clare 1 the s e dis buted tl fe 
; < 
out the whole room. It is an economical way 9 
ing, too, for less lights can be used, as it will do away 
entirely with individual lights on desks or tables 
\ unique method of providing an indirect svs 
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tem was described in Popular Mechanics. The ceiling 
of the room was painted white, and six electric lights 
were placed inside of a wooden chopping bowl, two 
feet in diameter, and suspended from the ceiling. Al- 
though no lights are visible, the light reflected from 
the ceiling illuminates the entire room. The device 
can be made as ornamental as desired, so as to corre- 
spond with any surroundings. It can be hung by heavy 
bronzed chains, and the bottom of the bowl can be 
painted, bronzed or gilded. 





Combine Telephone and Lamp 
A PATENT has recently been granted to an in- 
genious inventor who has designed a combined 
desk telephone and lamp standard. The unique fea- 











The Shade Also Gathers 


Up the Sound. 


ture lies in the fact that the transmitter is located in 
the top of the shade, the shade also serving to gather 
up the sound and concentrate it upon the transmitter. 


A Visit to the Chinese Exchange 

The young ladies of the executive force of the San 
Francisco Operating School, Pacific Telephone and 
Telegraph Company, in San Francisco, with a number 
of their friends and students, were visitors at the 
Chinese exchange and the Bush Street toll operating 
room on the evening of October 4. At China office the 
rich ebony and bronze decorations and the Oriental 
atmosphere received a delightful appreciations To 
many, the surprise of the evening was the Chinese 
operators, with their smiling English answers to the 
many questions, and with their deft fingers serving the 
busy board. The toll room was a mine of interest, 
with its suggestion of quiet, methodical business. The 
swift, pneumatic ticket chutes and the precise calcula- 
graphs gave occupation to the entire party in tracing 
messages from start to finish and watching the con- 
stant checking of their progress by machine. 

This was the first of many visits which the school 
instructors have arranged, as not only excursions of 
interest, Dut as demonstrations of the broad phases 
of telephone work throughout the city and its suburbs. 





\mong countries whose telephone systems are 
wholly or partly worked by the State, Germany takes 
the leading place as regards the total of receipts. Ac- 
cording to the latest statistics, those for 1909, the 
aggregate income from the three telephone administra- 
tions amounted to $30,685,000. England, which occu- 
pied the second place, had a total of only $8,360,000, 
and France had $8,170,000. The income of no other 


country reached to as much as $3,800,000. 
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A Ventilation Idea 


ENTILATING an interior room sometimes be- 
comes a difficult problem. Perhaps the way the 
occupant of such a room in Chicago solved the diffi- 
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The Lan Draws Out the Bad Air 
culty may offer a suggestion to others who have to 
face this problem. 
The room had no outside opening, the air was 


bad, and was constantly being made more so as people 
entered the room. To obtain good ventilation the room 
was fitted with a sub-ceiling, shown as A in the dia- 
eram, which tapered up to a peak in the center. A 
large gas lamp was placed in an opening of the peak, 
so that the heat from the lamp and its consumption 
of air created a strong upward draft, which pulled 
the bad air out of the room and exhausted it into the 
corridor through a perforated ventilating plate. The 
lamp, of course, is used continuously, regardless of 
the brightness of the day. 





An Odd Reflector 
CONTRACTOR was working his for 
nights in order to complete a job of installing con- 
duit. In some way, enough reflectors were not furnished, 
but this omission did not bother the resourceful foreman 


\/ 


8 


\ Makeshift Reflector 


ce of men 





at all. He procured an ordinary tin basin, punched a hol 
through the bottom of it just big enough to admit the 
socket of the lamp, attached the wires, and turned on the 
current. It took about five minutes to complete the job, 
and the reflector as anything could be 
desired. 


was as good 
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W hat One W oman Thinks 


By Sarah Elizabeth Brown 


January, 1912. 


the 


ne hg 


inclined t more mode! 
“the survival of t htenest’’? 
tition t] 


the telephone business, t 


T this glad season of the year | would like to con- 
fine lt to the joyful side of the telephone 
business, but from the budget of clippings I find 


Il 


You 


Myse 


in 


t 











before me, the Glooms still have it and the Joys are believed in it before you started your exchange. You 
on the run. | find the ever-recurring word “war.” | promoted your enterprise with competition as the key 
never see the word “peace.” Then how will | see the stone of your plan. You used the other fellows’ record 
joyful side of things? Let me think. as a basis for your argument. You were able to show 
I don’t recall a Christmas that was ever more kind how it was possible to build your plant; extend it; 
to me and in contrast | have read reports from many conserve your prospective investment; do a us« 
cities which bore down heavily on “A Lean Christmas.” service, and your conclusions were elaborated upon by 
\mong my friends | find no such complaint. We've offering examples of what others had done. \ r 
had a good year. We have been specially diligent in lieved in competition in the telephone business 
watching the corners—feeling. our way carefully But do you believe that the old-time threshing 
weighing the smaller problems and sleeping on ‘en tfit portable, wood-burning engine draw: \ 
aking stock; buying only what was regarded needi xen th its attendant antiquated thresh¢ ld 
and paying for it even more promptly than usual, but int ur < munity and compete with the deri 
that cannot be anything more than a shrewd business tractor its straw-blowing-automat erain sacke 
policy The result has ade for a condition that 1s \ not It was all right to start tel Le 
wholly satisfactory If the year has been lean 1 <vstem 1 ter ears ago and to point tt 
middlemen: some at thin for the manufacturers an ts similar system that was practically new 
transportation « panies it hasn’t been altogether bad nd prospe s, but you have found that the telephor 
ir the tarmers ind te leph ne operators ind the nic kel isiness. like e\ erything else, must settle ¢ ‘ t hat 
shows. As nearly as | can figure it out, a large num nd fast rules o be a successful etit us 
ber of the city folks depend somewhat on bonuses and Lv tain iting st 9 
hen the year is bad for employers the nuses are n mut [o mplish this your rival st be 1 
forthcoming. ‘The slump affects the la er W looks ' ( ite time } n succeed to the t 
the thing that doesn’t come and the cry goes t eliminating petition and then y ve a 
that t has bee! a le n \ Cal ; ihe pl! sperity t ~ ] \1] the \ le \ r i b lie Vet I mpet ’ 
( nti cannot be ged by anything like that | Chere is nothing remarkable al t that Dhe t 
dread t read bout a Pitifully | ciated Sant t [ ulminat f npet . 
( lai 5 w Y \ wn st k ng ¢ fl we 1 | \ ] \ np! P t , the . 7 4 o 
preter t in the pers t to min ol ith t o polv tele 1 syste sure ¢} 
( e lins the tele ne cinecec t eve 
‘ ~ é i entral ft s Oo SVste 
\nd with the same eath | y ea ere stantae try 06 P ; 
the ( o els e ( D: 1 it Vv ¢ { e tele y1<INness ic ~ 
to get business, W lose its books 1911 in bette ‘ 9 stifle ore ’ 
physi ( ul it t ( etore. Gross et e ¢ s t 
earn os ( highe “net s higher and s plus is highe ent le R 
Having retired $118,000 of 6% notes last May, interest 
charges are consequentl wer 1 it is said that opet tt : \ 
ating expens¢ \\ l ils S Ww S yStant ed t nN ess “( )171e86 < thre T C 
take a lot of satis tiot knowing t rown ent n the attempts the o , 
Iv Ca ( t sim lar ( mndit n 1? et I siness } . tec t O 
* 7 ) ;, - ] c+ + ’ ] 
t begins t k like the Bell nies t ; 
southern states would get together one group, ope 
ting the whole territory on t 1 lan that has ros 
spread tl T igh the 12 
System | e | I verland 
r. & T. Co. at Louisvill a j N w yp t 
has been the bone of con ~ Happs e — ear - 
tention. From present in 
dications the Southern ACay brightest joys come on your way 
Bell, with headquarters at , : St 
Atlanta. will dominate the On this and everv future day. 
territory south of the Ohio = ‘ 
and east of the Mississippi. 
* * * () 
\ ’ ‘ . 
My brother, do vi i ( y 
believe in the “survival of 
the fittest”? Or are vo = 
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certain. 
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apparent that the competitive system can only operate suc- 
cessfully if the state is ready to protect, in some measure at 
least, the weaker against the stronger. And, in saying this, 
I assure you [| believe earnestly and heartily in competition 
as the best spur to any man’s intelligence, ingenuity and self- 
development, but I can’t see the sense of a law which says 
that A, B and C must compete, and yet does not protect B 
and C from annihilation by reason of the greed or greater 
business capacity of A. I can’t see the sense of a law which 
says that A, B and C may not combine, and yet, by reason of 
the complete annihilation of B and C. allows A to survive 
alone in their stead. 

If competition in business was to be a permanent 
condition, the subject of elimination would not exist. 
There would be masters; no strength; no weakness. 
Neither would there be occasion for conferences be- 
tween Bell and independent operators. Competition 
pays no attention to weaklings. The battle wages only 
among the strong. Therefore, I believe in competition 
—especially in the telephone business, for every system 
in the land should be strong in its locality, meriting 
and receiving local support. The factor of long dis- 
tance is essential, but a telephone company’s greatest 
strength lies in its ability to handle local traffic. 

* K * 

Clarksville, Tennessee, is the newest town on the 
map. The Home Telephone Company of that place, 
with approximately 1,000 instruments, has petitioned 
the Interstate Commerce Commission to investigate 
the telephone rates of the American T. & T. Co. The 
Clarksville Company has put the matter squarely be- 
fore the Commission which has the power to require 
the filing of rate schedules. The government officials 
are showing much interest in the case because there 
is little doubt that the Clarksville Company attempts to 
use the commission as a trust-busting agency. Tele- 
phone men are expecting extraordinary developments. 
We all know that this subject of rates is vital and that 
a rate doesn’t always mean what it says. 

* * * 

The Sunset T. & T. Co. has acquired the Home 
Telephone Company of Puget Sound with exchanges in 
Tacoma and Belingham, Wash. The Home Company 
was capitalized at $5,000,000 and had issued $3,100,000 
in bonds. The sale relieves a receiver who has been 
in charge of the properties for a year and a half. The 
price paid at public auction was $550,000; $65,705 cash, 
balance on demand. Before the bondholders are satis- 
fied $30,000 worth of receiver’s certificates must be retired. 
By agreement the receipts of the plants for ten days 
eo to the receiver. There are 5,200 instruments in the 
two exchanges—3,600 at Tacoma and 1,600 at Beling- 
ham. I regret that I am not informed as to the rates, 
but I am safe in saying that here is another example of 
bad promotion. Washington’s public utility com- 
mission will doubtless have a hand in the readjustment. 
\utomatic telephones were employed in both systems. 

* * * 

Last month I pointed out the deficit in the Mani- 
toba government’s telephone system which amounted 
to $150,000, and flippantly referred to the suggested 
remedy. They were proposing to double the business 
rate; establish four-party lines; increase the residence 
and farmers’ rate. Now I hear that all the rates will 
be raised. The new schedule, business, 1,200 calls $48 
and two cents for each additional call takes precedence 
over the old $50 flat rate. The new residence flat rate 


is $48; limited to 30 calls per month $1.50 and then 
two cents per call. 


Present residence rate is $25 flat. 
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Four-party residence lines will be extended. The 
new schedule has roused the ire of government patrons, 
but new schedules have that faculty, no matter what 
the subject. When rates are not right from any point 
of view they must be adjusted and Winnipeg is on the 
right road. 

Pa Xf * 

These state commissioners who are presumed to 
arbitrate and satisfy the real or imaginary ills of tele- 
phone companies are having a busy time of it. In 
many states there has been no appropriations to cover 
the ordinary expenses that are sure to arise. In Ohio 
this handicap of the commission is very extraordinary, 
for the Winter’s act provides nothing beyond the sal- 
aries of the commissioners. It is not surprising, then, 
that physical valuations of telephone properties prior 
to sale will not be undertaken by the state. The com- 
mission will accept the appraisals by the company and 
attempt to discern fictitious values, should they appear 
and by that method exercise their prerogative in the 
matter of rates. The proper way would be to provide 
the commissioners with a fund from which the en- 
gineers might be reimbursed for their expert examina 
tions. Owing to this difficulty the mergers in Ohio do 
not materialize and competition continues to flourish 


Edison's Cubic Foot of Copper 

Thomas A. Edison made the remark a few months ago 
that he would like to see a cubic foot of copper. In 
deference to the wonderful impetus given to the copper 
industry as a direct result of his inventions, the presi- 
dents of a number of the big copper companies decided 
to gratify this little whim of the great inventor. So they 
had a cubic foot of copper cast. Half a dozen trials were 
necessary before a perfect casting was obtained. This 
was engraved with Edison’s name and that of the presi- 
dents interested, together with an appreciation from the 
latter. It was presented to him recently at a dinner at 
the Waldorf in New York. He remarked that it made 
the best paper weight he had ever had. It weighed 548 
pounds. 


Isles of Shoals Get Telephone Service 


A submarine telephone cable has recently been placed 
in service between the Isles of Shoals, off the coast of 
New Hampshire, and the mainland. Wireless communi- 
cation has been maintained across the 10-mile stretch of 
open sea separating these rocky outposts of civilization 
from the shore; but the requirements of speed and accur- 
acy led to the demand for telephone connections. Soon 
after the installation of the cable a wreck occurred on 
Duck Island, and assistance was summoned from Ports- 
mouth in record time. It is anticipated that the new 
service will be of the utmost value to summer residents 
as well as to denizens of the islands. 


Medical experts in England who have been investi- 
gating the effect of telephone work on the operators 
have issued a report stating that no evidence was 
found of injury of any of the special senses. Amzmia 
and nervous debility are responsible for prolonged ab- 
sences, but these are the most prevalent complaints 
among young women in any sedentary occupation. 
Hysterical attacks are not numerous, and no complaint 
was made of impaired hearing. 
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Problems in Traffic Engineering 


By F. P. Valentine* 


T IS the purpose of this paper to deal with a few 
of the many operating problems that confront a 
telephone company serving a territory made up of 
several hundred communities of varying types, ranging 
from a large metropolitan area to sparsely settled rural 
districts 
\ telephone company has but one line of goods to 
service. The entire capital investment in 
telephone plant and all running expenses are for the 
purpose of handling the telephone traffic of its sub 
customers, and from this service is derived 
the revenue of the company. 
Under the prevailing form of telephone operating 
rganization, the responsibility for handling the tele- 
phone traffic devolves upon the trafhe depart 
which usually represents about one-half th: 
and payroll expense of a telephone company. 
In carrying out its duties, the trafhe department 


has a twofold responsibility: first, to the 


sell, 1. e., 


scribers or 


subscribers 


for the quality of the service that it renders the: 
second, to the stockholders and subscribers for thi 
economy with which it renders such service 

Che quality of the service is dire th ep ae 
upon the effective application of suitable methods of 
operation. The effective application of suitable methods 
also bears directly upon the economy, for only by the 
use of such methods is it possible t btain the max 
imum efficiency of force and plant Further, both 
the quality and economy of service bear directly up 
the satisfaction of the telephone user or customer. The 
quality should be such as t eet evel easonable 
requirement; the economy such as to enable the com 
pany to supply service to its customers at lowest pos 
sible rates compatible with a reasonable return on the 
investment in order to encourage increase in sub 
scriber development, thus constantly enhancing the 


» of the service to the individual subscriber 

To meet these requirements it is essential that 
traffic department should have, in addition to a proper 
administrative force. an efficient traffic engineering 
staff As the f this staff is what might bi 
termed >| 


work of 
the production engineering of the telephon: 
business, it is obvious that it requires a qualitative and 
quantitative analvsis of all factors in 
to the production of telephone service 

The principal factors entering into the production 
of telephone service, which must be the 
engineering study, are as follows: 


, 
anv Wavy relate 


subject of 


Quality of service. 
Efficiency of labor. 
Efficiency of operating 
Production efficiency of 


methods 


central 


+ whore 


office equip 
ment. 
5. Production efficiency of trunk and toll circuits 
The following discussion of certain phases of traf 


~ 


fic engineering problems, in the order above indicated, 
is based upon some of the results of studies made in the 


territory of the New England Telephone and Tele- 
graph Company, as it is with the work in this territory 


*A paper presented at the 28th Annual Convention of the Ame: 
ot 


Institute Electrical Engineers, Chicago, Il] 


that the writer is most familiar. Chis engineering 
work, however, is a part of and is carried on in con- 
unction with that of the staff of the 
\merican Telephone and Telegraph Company, for the 


purpose of making comprehensive fundamental studies. 


engineering 


QUALITY OF SERVICE. 


lf'rom the standpoint of the telephone user, the 


essential qualities of telephone service are accuracy, 


speed of connection and uniformity in both 


speed ana 
tthods of h: 1] o cal] These requir — iia 
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anv comments recel\ ed indicating the tact and nature 


f anv unsatisfactory service that the subscriber has 
1d | verv one ol these cases S i \< ) in¢ 
’ } +71 . ? 79 ’ a9 y +} 9 "1 
before the record is filed for summarizing, the reasons 


for the unsatisfactorv conditions are entered thereon 


Besides affording an opportunity to 


the satisfaction of the subscribers, the analvsis these 
criticisms furnishes valuable data as to the most tre- 
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quent causes of unfavorable opinion of service quality, 
and affords the opportunity of eliminating or mini- 
mizing these causes. 

Continuous study and analysis of the results of 
service observations, together with the data obtained 
from the record of criticisms, has made possible the 
adoption of standard operating methods designed to 
give satisfactory service. All calls of abnormal type 
involving special handling are transferred to special 
operators, whose sole duty is to care for this class 
of traffic. This results in removing the most disturb- 
ing elements from the work of the “A” or subscribers’ 
operators, and in providing special attention for such 
calls on the part of employes especially trained for 
that work. 

The adoption of standard methods of operation 
and the setting of standards of speed and accuracy has 
made it possible to reduce all operating procedure to 
standard sets of instructions for the guidance of all 
employes concerned. The tabulated results of service 
observations furnish the administrative force with the 
information as to how nearly the standards are at- 
tained, while the instructions furnish information as 
to how to attain them. 


EFFICIENCY OF LABOR, 


In determining the efficiency of labor, or the pro- 
duction efficiency of an operating force, it is neces- 
sary that standards of labor production be established, 
and that provision be made for significant reports or 
summaries which will indicate how nearly these stand- 
ards are approached. It is not sufficient merely to 
compare results in various exchanges or in the same 
exchange at different times on the basis of the traffic 
handled regardless of the conditions attendant upon 
its handling. Such a comparison assumes to set as a 
standard the operation in some particular case. It 
assumes that at some other place or time an operation 
was performed with greater efficiency, and, therefore, 
it should be performed here or now at the same effi- 
ciency, regardless of whether it is exactly the same 
proposition in both places or at both times. 

The operation of a telephone switchboard compre- 
hends the handling of many different kinds of fraffic, 
and a separate standard is required for the handling of 
each. To express the degree of efficiency attained as 
a per cent of these various standards would not only 
be an interminable task, but would give so many ind1i- 
vidual results that their study and co-relation would 
be impracticable. 

It is necessary, therefore, that a method be em- 
ploved which in a single percentage figure will show 
the degree of efficiency attained. This result is ac- 
complished in the following way: 

All calls handled are expressed as though they had 
been of a single class. This is done by multiplying the 
number of calls of each class by a factor representing 
the ratio of the labor of handling the calls of a par- 
ticular class to the labor of handling calls of the class 
selected as the unit class. 

The standard number. of these unit calls which 
should be handled being determined, the per cent of 
efficiency is readily obtained by comparing the results 
obtained with those specified as a standard. From 


the foregoing it will be seen that this method involves 
not only the selection of some unit, but the determina- 
tion of the number of unit calls and the number of 
calls of other types that may be handled by average 
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skilled operators within a given period, and the estab- 
lishment of coefficients representing the ratio of the 
loads of each type of call to that of the unit class. 

A flat rate non-trunked call handled on a No. 1 
relay board was selected as the unit call for two 
reasons. It is a very simple type of call and one which 
predominates in number in most offices. Furthermore, 
it is of such a class of call that the number an oper- 
ator can handle depends primarily upon ner ability, 


and not upon circuit conditions. 
The determination of the number of unit calls and 
the number of calls of other classes that operators 


could handle involved a most exhaustive study of oper- 
ating loads. This study consumed a period of over 
two years, during which many thousands of observa- 
tions were made, covering all types of calls, normal and 
abnormal, from all classes of service. As a result 
of this study it was found that an average skilled 
operator, working in a team of five or more operators, 
could carry 230 unit calls per hour and maintain that 
rate during the entire working day without undue 
physical or nervous strain, at the same time giving a 
standard quality of service. Furthermore, it was 
found that, for a single hour in each half-day period 





PER CENT 











an operator could, without material impairment of the 
service, handle 25 per cent more than this number 
Even this load could be exceeded at times of unusually 
sharp peaks. 

The ability of the force to carry the peaks at loads 
in excess of the average busy hour loads is an impor- 
tant factor in determining operating force require- 
ments. Fig. 1 shows in percentages the actual distri 
bution of traffic in two offices for the day hours. The 
curve marked A is that of an office of the best type of 
residential subscribers, while the curve marked B is 
that of an exclusively business office. The operators 
at 4 can carry the busy hour traffic at loads exceeding 
those of the average busy hours, while the operators at 
B will carry the standard load. With an equal amount 
of daily traffic in both offices, the same number of 
operators will handle the busy hour traffic of A as are 
required to handle the busy hour traffic of B. 

In the evolution of this system of equating calls 
covering two years of exhaustive study and some four 
years of practical application, its value and accuracy 
have been thoroughly tested. Its value lies not only in 
the fact that it furnishes a means of measuring the 
efficiency of labor, and is essential in measuring the 
efficiency of some of the other four factors mentioned 
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in opening this discussion, but in the fact that it has 
opened the way to a most exhaustive analytical study 
of the human element upon which telephone operation 
is so dependent. 

\s a result of the establishment of standards of 
service quality and labor efficiency, it has been pos- 
sible to institute methods of selecting and training an 
operating force with a degree of success otherwise 
impossible. The question of fitness is of primary im 
portance, and the matter of intelligent selection of 
operators is the result of many years of careful stud) 
All accepted 
candidates for operating positions are required to spend 
one month in the operators’ training school listening 
to lectures in regard to the handling of all types of 
with the necessary study and examination hours, 
and in practical operating work under capable in 
structors on a regular working switchboard, represent 
typical central office, the calls being originated 
No operator 1S allowed t 


of the qualities essential to success. 


calls. 


ing a 


Vv instructors work at 
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attractive and free from excessive nervous strain. Va 


cations, with pay, are allowed once ring ea i 
endar year. To further the careful study of working 
conditions and of the human element as it enters int 
the problem, for over two vears the New England 

j 


Company has emploved a physician of highest stand 
ing to make a special study of all phases of t 
ditions 

lovee from thi 
service of the company to the 


record is kept of each emp 


time she enters the 
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time she leaves. This record shows the character 
of the employee’s work, comments on her superiors, re 
sults of service observations, and every detail that 
has a bearing on her efficiency. Such a record is es- 
sential in the determination of proper wage increases, 
and the record of reasons for resignation or dismissal 
is of especial value in the study of ways and means of 
maintaining a stable operating force. 

This carefully studied system of selection, training 
and caring for employees, with adequate compensation 
for efficient work, based solely on merit, has had good 


results, as is indicated by the fact that during the past 
four vears, it has been possible to increase the aver 
age length of employment of the operating forces by 
20 per cent, while there is always a waiting list fron 
which t select candidates It w uld seem obvious. 
theref« re, that as a large fact r in the efficiency 
labor the study of the development and maintenance 
per operating force is essential. 
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ing the relative efficiency of the different methods. 
The effect of any change from one method to another 
can be predetermined by the application of the proper 
coefficients to the traffic involved. 


PRODUCTION EFFICIENCY OF CENTRAL OFFICE EQUIPMENT. 


The amount of central office equipment necessary 
is directly dependent upon the number of equated or 
unit calls to be handled during the average busy 
hours, or, in other words, upon the number of em- 
ployees for whom it is necessary to provide switchboard 
positions during the average busy hours. With service 
of standard quality, labor production at standard effi- 
ciency, and efficient operating methods, by use of 
the unit system applied to the amount of traffic to be 
handled, the switchboard requirements can be accu- 
rately determined. The discussion of operators’ loads 
and Fig. 1 in the preceding section apply also to the 
determination of amount of switchboard. 

In-engineering central office equipment it is cus- 
tomary to engineer on a basis of a fifteen to twenty 
year ultimate capacity and to install initial equipment 
sufficient to cover from two and one-half to three 
years’ growth. As it is necessary to know the ulti- 
mate requirements for buildings, etc., these are devel- 
oped through special studies or “fundamental plans” 
which include the consideration of all factors that 
have a bearing on the future development. In order 
to determine the probable growth in subscribers, it 1s 
necessary to maintain curves of growth for past years 
for each class of service sold. These curves are 
projected to the ultimate period, and corrected peri- 
odically from actual growth. With the curves of sta- 
tion growth is maintained a curve of the station call- 
ing rate in each class of service. From these records, 
supplemented by the yearly estimates of growth, can 
be determined the number of stations, and volume and 
type of traffic to be expected at any future period. By 
application of equating process to the various classes 
of traffic and obtaining the number of unit calls to be 
handled, it is possible to forecast accurately the amount 
of switchboard required. 

The production efficiency of central office equip- 
ment is determined by the output per position, or-per 
dollar of investment. The unit system furnishes 
means of determining the relative efficiency of different 
types of switchboard for handling particular classes 
of service under given conditions. Given the desired 
standard quality of service, the production capacity 
of a given switchboard unit of any type can be pre- 
determined, and actual results attained can be checked, 
by the proper use of the unit system. The relative 
economy of different types of boards must be balanced 
against other costs incidental to the case under con- 
sideration. 
PRODUCTION EFFICIENCY OF TRUNK CIRCUITS. 


AND TOLL 


The production efficiency of trunk and toll circuits 
is affected by the qualitty of service which it is desired 
to produce, by the efficiency of operating labor, and 
by the efficiency of operating methods, and to a certain 
degree, by the efficiency of central office equipment. 
[t is also affected by the volume of traffic to be 
handled and the contract conditions under which the 
service is sold. 

Analysis of this subject has demonstrated that 
while operating and equipment costs vary directly 
with the number of unit calls, circuit costs vary indi- 
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rectly with the number of calls, due to the varying 
efficiency of circuits in groups of different sizes, and 
more or less directly with the length of haul under a 
given amount of traffic, except so far as qualified by 
variation in type of plant necessary to meet trans- 
mission requirements. 

The production capacity of a circuit under any 
method of operation, is determined by the average 
circuit holding time per call and the number of calls 
to be handled over the particular group of circuits in 
a given time. 

For proper consideration of the subject of cir- 
cuits, distinction will be made between trunk and 
toll circuits. Trunk circuits may be considered as local 
circuits connecting offices covering an area of too great 
telephonic density to be served economically trom one 
central office, and in which case local service, so called, 
is sold covering intercommunication between the sev- 
eral central offices. Toll circuits will be defined as 
circuits between offices more distant from each other 
and between which the service is sold on a message 
basis, the charge being graded according to duration 
of connection and distance involved. 

Toll circuits, however, must be considered in two 
classes, one embracing the “short-haul” or suburban 
toll traffic, and the other the “long-haul” or “long- 
distance” trafic. The former class may be considered 
on the same basis as trunk circuits, so far as concerns 
production efficiency and engineering. 

The trunk circuits and “short-hau]” toll circuits 
are provided for the purpose of handling calls on a 
local basis; that is, the telephone subscriber passes 
the desired number to his operator and remains at 
the telephone until the connection is completed or a 
report returned to him of inability to complete. This 
feature of the trunk and “short-haul” toll operation 
necessitates providing a sufficient number of circuits 
between two offices to handle the traffic offered during 
the busiest period so that there is always a circuit 
available when a call is to be handled. 

The “long-haul” circuits are for economical rea- 
sons provided on a less liberal basis which contem- 
plates that the calls will not be handled while the sub- 
scriber remains at his telephone. 

A comprehensive series of studies on the subject 
of circuit use has resulted in the development of 
methods by the use of which all the elements entering 
into circuit use can be given proper consideration, 
and the most efficient operating methods applied to 
existing conditions. 

In figuring circuit loads, as a matter of conven- 
ience it is usual to consider the load for a given group 
of circuits, rather than for a single circuit. As the cir- 
cuit holding time is made up the time of conversation 
plus the use of the line for operating purposes, the 
total holding time for a call will differ according to 
the operating method used; for example, the local or 
“short-haul” toll requires less holding time than that 
handled on the “long-haul” basis. Also the efficiency 
of the individual circuits increases as the size of the 
group increases. These various factors have been 
studied and reduced to known quantities. 

Having ascertained the production capacity of cir- 
cuits under various conditions of volume of traffic 
and methods of operation, it is possible to set the 
proper standards to apply, and with which to check 
actual results, so far as concerns individual groups 
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of circuits. 
tween two offices, as these same circuits may carry in 
addition the traffic to other points, the plant must be 


In considering the circuit efficiency be- 


considered as a whole. The comprehensive study 
which has been referred to has developed methods by 
which the circuit plant can be intelligently laid out 
with predetermined results. The problem in laying 
out a circuit plant is to furnish the proper standard 
of service as to accuracy, speed and transmission, with 
a minimum investment in line plant. It is obvious 
when one considers the variety of types and grades 
of trunks and toll circuits that this is no small matter. 

Che production efficiency of a trunk and toll circuit 
piant has usually figured either by computing 
the number of calls handled per circuit or the earn- 
ings per circuit mile. Neither of these methods, how- 
ever, gives the true measure of circuit production 
efficiency, lor economical reasons it is 


imasmuch as for 
tten long-! l through 


been 


‘ _ 1 
< switch Naul Calls 


necessa;ry 
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intermediate offices, and on account of 
the varying size of circuit groups and the consequent 
variation in the capacity of individual circuits, the real 
production efficiency of the circuits cannot thus readily 
be determined. On the other hand, comparison of 
the earnings per circuit mile would be very misleading 
if any change in rates had 
periods under consideration. 
\ far more logical means of measuring the pro- 
luction efficiency of a trunk and toll circuit plant is 
afforded by computing the nu message miles 
produced per circuit mile. By computing the former 
on a basis of air line measurements between points 
f connection and the latter on the basis of actual 
circuit route mileage, a means is aftorded 
ing the efficiency of circuit plant lay 
the standpoint of the efficiency of 
l ] the standpoint of 


it ( ster a 


one Or more 


been made between the 


nber of 
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A Cure for Telephone Incivility 


By E. A. J. Seddon 


NFORTUNATELY it is a very common trait 


of human nature to undervalue the common 
place. As the old saying goes, “Familiarity 
breeds contempt.” In this day of rapid progress, 
wonderful inventions are developed, applied indus 
trially or commercially, and then presented to the 
public, who are at first startled into admiration and 
then accept all as a matter of course 
Che telephone industry in this country ranks witl 
the leaders in the matter of development until it has 
becomes almost a household necessity, and most em 
phatically a business necessity. There is hardly a 
householder of moderate means who has not a tele 
phone in his home, and the person who does not use 


} 
unknown. 


tele phe me 1s 


Yet, with this great convenience within the rea 
ft every one, and its benefits shared by all, its privi 
leges are much abused and discourteous treatment 
over the telephone is by no means uncommon. In 


fact, telephone discourtesy and incivility call for mors 


than a passing comment. 

Before attempting to suggest any remedy f 
this annoyance it would be well to look into some of 
the possible excuses, or, to stretch a point, possible 
causes, for discourtesy, as it is necessary to discove 


+ 


he cause before the evil can be 


A very large per 


remedied. 

cent of telephone discourtesy is 
perhaps it would 
be more correct to say ignorance of how a telephone 
should be used. Outside of the telephone fraternity 
there are few people who really know how a telephone 
connection is established, and because of this they are 
frequently guilty of little acts of discourtesy ; but these 
as a rule, are seldom serious. The most annoying of 
such offenders is the “Johnnie Wise” clerk or office 
boy who takes his own sweet time in answering a 
telephone call, and, when he does, jerks the desk set 
towards him by the cord, yanks the receiver off the 
hook, holds the set in his lap, over his shoulder or up 
side down—it’s immaterial to him, 


due to just plain thoughtlessness 


since such insigni- 


ficant details as talking over a telephone are beneath 
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home, abroad, in business, in society 
telephone. The other kind of 


is in society, and sometimes in bu 


cumstances—at 
and over the 
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person 


ve courted 


but he is himself when it comes to using the telephone 
People will show the cloven hoof while using the 
telephone quicker than almost any other way, and 
the cowardly soul loves to bluster and bulldoze er 
the telephone- it’s so safe. 
The causes of telephone discourtesy uld be 


analyzed still further, but enough has been hirted at 
to give the characteristic difficulties of the problem 


a problem as complex as human nature, and that being 
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the case there is no complete solution. It resolves 
itself into the task of educating the public into the 
proper use of the telephone. 

* As a general thing the public responds when an 
effort is being made to improve conditions. Telephone 
companies are rapidly bringing their operating forces 
to a high degree of efficiency—each year sees more 
attention paid to the apparently simple matter of es- 
tablishing a connection between two subscribers in a 
satisfactory manner. The discipline of a modern oper- 
ating room is excellent and discourtesy is practically 
unknown, which could not be said of some of the 
earlier exchanges. 

Since the operator comes in contact with the pub- 
lic more often than any other employee, a large share 
of this problem falls upon her. The influence an oper- 
ator has upon her subscribers is very marked. The 
medium of an operator’s influence is her voice. It is 
possible for an operator, without violating any rules 
of the operating room, to use a tone of voice that is 
aggravating to a subscriber and provokes him to in- 
civility. An operator’s voice should be pleasant, busi- 
nesslike and interested, indicating that she wishes to 
establish a satisfactory connection for that particular 
number calling. The same care should be exercised 
in reporting a busy line or a “Don't answer.” Here 
again the voice should be pleasant and businesslike, 
with a confident tone. A flat, lifeless, disinterested 
voice has often provoked the uncivil remark “What’s 
the matter, why don’t you wake up,” and put the sub- 
scriber in a bad frame of mind, as well as the operator. 
It often happens that those in charge of the operating 
department can take a discourteous person in hand and 
diplomatically direct him into the paths of common 
telephone courtesy. 

The detail of voice inflection is of great im- 
portance, since the telephone company is in closer 
touch with the public through the medium of the 
voice, than any other public service corporation, and 
vet it is a detail that is sadly overlooked. There is a 
great field for missionary work in this one little detail 
The business office, trouble department and line men, 
as well as the operating department, can all co-op@rate 
and do much to remedy this annoyance. 

Every telephone employee should be required to 
use a telephone properly. This might seem a needless 
suggestion to make, but an investigation would prove 
interesting and bring to light some facts that are not 
usually known. This is another matter of detail that 
is generally overlooked. However, it is a detail of 
much importance, since it carries with it the fotce of 
example—people will naturally notice how telephone 
officials and employees use the telephone and un- 
consciously imitate them. The telephone business and 
work is essentially a matter of detail and it is attention 
to detail that counts. 

The telephone directory is an excellent advertis- 
ing medium and a sure way of reaching the people. A 
campaign for common courtesy can be carried on 
through its pages. In many directories you will find— 
if you look for it—several paragraphs of closely set 
type and headed “Suggestions to Subscribers,” or 
some similar title. Now the suggestions may be ex- 
cellent, but people will not read closely set type if they 
can avoid it. If they do take that trouble, so many 


suggestiors have been offered that they do not retain 
any of them. 


The merchant who undertakes to sell 
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some splendid bargains and advertised them in solid 
nonparei! would vehemently declare that advertising 
does not pay; therefore, the suggestions should be 
made as attractive as possible. They should be de- 
signed to be read—just as much so as an expensive ad- 
vertisement—and changed as often as new ideas occur. 
Do not these stereotyped suggestions occupy valuable 
advertising space? Why fill it with dead reading 
matter? 

To promote common telephone courtesy a few 
separate hints well displayed will sow seed that can- 
not help but be fruitful. For instance: 

Mr. MercHANT: Have you ever noticed 
clerks answer your telephone? 
“COURTESY IS A VALUABLE BUSINESS ASSET.” 

Mr. Business-Man: Do you know it is a fact that 
the average person will wait only from 40 to 50 seconds for 
the telephone he is calling to answer? 

Is your telephone answered promptly? 

“COURTESY IS A VALUABLE BUSINESS ASSET.” 

It is our desire to give the best service possible. We ask 
your cheerful co-operation. 

“COURTESY IS A VALUABLE BUSINESS ASSET 

The hints could be attractive typographically, 
with a border around them—a border made up of desk 
sets with wall sets for corner pieces would be effective. 
An outline sketch illustrating the hint drives the point 
home more emphatically; it will be surely read—at 
tractive, short, illustrated. 

There are several thousand tetephone employees 
throughout the country, and a systematic campaign 
carried out along the lines as outlined could not but 
be effective. 


how your 





Ohio Companies Have Taxes Increased 

Reporting the valuation of more than 600 tele 
phone plants doing business in Ohio, the Tax Commis- 
sion has fixed the amount of money invested in this 
class of property at $60,914,429. Aside from being as 
sessed for taxation purposes by the Tax Commission 
this enormous investment has been placed under the 
supervision of the Public Service Commission of the 
state, and that body must supervise any merging of the 
600 companies that may be contemplated. 

The report of the Tax Commission shows that the 
valuation of telephone properties has been increased 
two and a half times over the value placed on them last 
year by the commission itself. At that time an effort 
was made to get them on for 60 per cent of their actual 
value, but further inspection of more systematic re 
ports this year shows an increase from $21,798,580 to 
$60,914,420. 

Before the Tax Commission assumed jurisdiction 
over telephone companies last year, they were valued 
for taxation by the State Board of Assessors and Ap 
praisers, who left the real work of placing the values 
with the department of the Auditor of State, who is a 
member of the board. 

While this system was in vogue the telephone 
companies were valued at $15,551,398, and this value 
prevailed until 1909, when the Tax Commission took 
hold of the work. The Tax Commsision’s valuation 
shows that it has increased the value of telephone prop- 
erty in the state 300 per cent in two years, and that this 
class of property has consequently been brought t 
bear a greater share of the total burden of taxation 
than ever before. 
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large subscribers, it is good policy to connect as many 
of these as possible to one exchange. In Copenhagen 
all of the subscribers with a large number of calls are 
connected to the central exchange. Each call between 
these subscribers can therefore be handled by one 
operator, giving quick and economical service. About 
30 per cent of the large subscribers are connected with 
the central exchange, but about 70 per cent of their 
calls are local, so that only 30 per cent require trunk 
lines. 

2. Telephone Lines.—The lines of the large sub- 
scribers are conducted in the same cables with the 
small subscribers’ lines. At the district exchanges so- 
called distributing cables have been installed, and from 
these the various subscribers’ lines are led in separate 
cables to the central exchange. These cables are of the 
same dimensions as those between exchanges. 

3. Limit of Calls—The reply “busy wire” is of 
comparatively little importance to the small subscriber. 
If we take a maximum number of 4,000 calls for these 
subscribers in each direction, 7. e., back and forth be- 
tween exchange and subscriber, we find that the line in 
question is busy in about 10 per cent of all calls. For 
the large subscribers the “busy wire” return is of 
greater importance. A subscriber with 8,000 outgoing 
calls will have at least 16,000 calls on his lines, which 
corresponds to a “busy wire” percentage of 22 per 
cent. If we add the repeated calls, when wires are 
still busy, the “busy” percentage may rise to 28 per 
cent, which is equal to 2,200 calls a year. With a rate 
of $0.25 per 100 connections, we have extra costs of 
about $5.20 a year for frequent busy wires. It is there- 
fore necessary from the standpoint of service and costs 
to consider 8,000 calls the maximum for a subscriber 
who has only one line. The rates are based on the 
calls made by the subscriber. But in determining the 
necessary number of lines it would be better to go out 
from the standpoint of “busy wires,” which could be 
easily determined by watching calls for a certain num- 
ber of days. This is done by the Copenhagen ex- 
change, and subscribers gladly install several trunk 
lines, when they see that their existing lines arestoo 
busy in proportion to the calls received and not 
answered by reason of “busy lines.” 

4. Auxiliary System—The double cord system 
used makes it desirable to have the power of relieving 
operators in rush hours by means of an auxiliary sys- 


tem. In the Johannsen system, which is used, the op- 
erator connects the subscriber, whose call she 
cannot answer with another operator at the 


same switchboard whose lines are not busy at the 
time. This avoids the necessity of an extra switch- 
board. The Christensen automatic selector is used 
at these exchanges. The operator has three cords, 
each having a selector. When one or two subscribers 
wait for an answer, and are joined by a third one, the 
operator uses one of the selector cords to connect the 
last subscriber with an idle operator’s line. 

The auxiliary system, used as an experiment dur- 
ing one year, was used in a 3,000-subscribers’ exchange 
and gave excellent results. The effect of the system 
was noted, when it was discontinued for a short time so 
as to study the difference in operation. An increased 
waiting time of subscribers and rapid fatigue of the 
operators was the immediate result. The efficiency 


of the operators has been increased by this system from 





Vo. VII. No. 1. 


0.4 to 0.5, with decreased operating costs of 10 to 20 
per cent. 

5. Rates.—The rates are figured separate for each 
system, based on the operating and maintenance costs, 
and are as follows: 

1. Four-party systems (only in large apartments 
within the city limits), flat rates per year $7.50 and 3c 
per call. 

2. Two-party line system, per year, $17; 2,000 
calls free ; if this number is exceeded, two private lines 
must be installed. 

3. Thousand call systems, per year, $20; 1,200 
calls free; $5 added for any ratio of 1,000 additional 
calls. 

4. Business connection at central exchange, per 
vear, $31; 5,500 calls free, and up to 8,000 calls per 
vear $40. 


The subscribers (1909) were distributed as fol- 
lows: 
Subscribers 
Central Exchange 150 
District Exchanges 
Private lines < 8.006 
['wo-party line systems 11,000 
Four-party line systems...... , ee 1,600 
Automatic instruments, booths, public stations ae 800—21,400 
Total .... ‘ a aoa ecalee Se eee <2 3 900 
6. Counting of Calls—The above rates do not 
necessitate an exact counting of calls, except with the 


four-party lines, where each subscriber has a Veeder 
counter, which registers each call when the receiver is 
lifted from the hook. From the total amount 33 per 
cent is deducted to allow for busy wires, wrong con- 
nections, interruptions, etc. 

The Copenhagen telegraph system has been very 
successful and economical and demonstrates the econ- 
omy of operation, provided careful study is made of 
local conditions and the proper equipment is used.— 
Elektrotechnische Zeitschrift. 
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It is known that rapid radiations in the illumina- 
tion of selenium cells are: reproduced in the current 
Huctuations caused by their change in resistance; so 
that they can be used in telephotography, where the 
absolute amount of current and its gradual change are 
not expressed. Telephotography has therefore adopted 
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Fig. 2.—Use of Two Selenium Cells. The Transformed Current of Ce 


K Influences the Current from Cell F and Relieves the ( ontrasts 
the system of intermittent illumination of the selenium 
cells, instead of constant illumination, and has set a 
commutator upon the light-interrupting disc, which 
acts as a sort of “rectifier” of the current variations. 
This changes the battery current, however, into a. c., 
so that it is possible to avoid any difficulties which 
might arise due to the use of a d. c. instrument at 
the receiving station. 
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As there is no advantage in sending a large in- 
active current through the receiving instrument, it is 
tried to reduce this as much as possible, and several 
means are used for this purpose. The simplest is to 
transform the selenium cell current by means of an 
induction coil, and only rectify the secondary current 
of the coil. 

If the intention is to light two cells alternately, 
having one pencil of light rays, of the breadth of a 
single cell, it is necessary to substitute a plate glass 
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glass disc is provided with openings and works 

such a way that during rotation it allows the light to 
pass and strike the one selenium cell in one position 
reflecting this light and throwing it upon the othe: 
selenium cell by means of the glass disc in the other 


position 

\nother method is by having the selenium cells 
from t independent current circuits (Fig. 2 Phe 
two cells are to be influenced by the light rays at th: 
same timeé The correction or rectifying cell should 
have a greater inertia than the “light struck cell,” s 


that the same can send current into the long-distanc: 
lines, even after change of lighting effect. Its sen 
sitiveness must be high, however, and two equall\ 
powerful cells ought to be used, placing a green light 
screen in front of the so-called “feeling cell” and 
red screen before the rectifying cell. 

When using a single selenium cell, when its cut 
rent is sent directly into the receiving station, thi 
contrasts in images suffer especially through the in 
ertia of the cell, and a correction or rectifying cell 


is best used for this trouble. Fig. 3 shows such an 
arrangement This cell is, however, not lighted at 


intervals, but set in front of the rotating disc. 

Tests with the three systems of selenium cell 
rangements gave satisfactory results. 

One of the effects of intermittent lighting of cells 
was the fact that the frequency of light interruption 
must be increased in proportion to the accuracy of 
transmission and the shortness of its duration. Th: 
higher the number of periods of light interruptions, the 
stronger must be the light thrown upon the cells, which 
applies especially to the case in which the cell current 
1s tae rectified without preliminary transforming 
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White Ants and Telephone Cables 


\mong the troubles which maintenance engineers 
have to face in other parts of the world, we may men 
tion the affinity which the white ants of Australia seem 
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Keeping Track of Operating Costs 


By Percy Redmund* 


imum expense. It does not require any great 

amount of brains to get results if there is no 
regard for the cost. It does not take a clever head to 
operate at low cost, or to reduce expenses, if poor 
service is allowed; but to continue getting a satisfac- 
tory standard of service at the lowest possible cost 
does require what is called executive ability. Most 
of the telephone companies today make it the chief 
operator’s duty to give “standard service at a min- 
imum cost.” That is quite a good-sized job for any 
operating woman, and too often she is not given the 
necessary information and coaching. 

Some have contended that “standard service at a 
minimum cost” is too big and broad a problem to put 
up to a chief operator, but it is not. If it is placed in 
simple, concise form, it will be found that in the ranks 
of operators and supervisors there are many good, 
clever heads who can balance the features of “ser- 
vice” and “cost” just as easily as they can consider, 
together, the various features of service. 

The chief operator promoted from the ranks has 
an appreciation for service born of her constant work 
with it as an operator, while cost is a matter which, as 
an operator, she was not called upon to consider; 
therefore, she must be taught the cost side of her job. 
She must have cost statements showing what the pay 
roll expense of her office is. If a chief operator makes 
up her own pay roll she has all the important informa- 
tion from which to compile figures by which she can 
watch expenses. The expenses of local operating and 
toll operating should be separated. If an employe does 
both local and toll operating, as is sometimes the case 
in a small office, the expense of her salary should be 
divided, according to the division of her actual time, 
between the two classes of work. If the chief oper- 
ator does not complete the pay roll these figures rfiust, 
and can be, obtained from the general office. 

The figure shows a form which may be used by 
a chief operator to keep a record of her operating costs. 
\t the end of each month she enters in column 1 the 
number of subscribers’ stations in her exchange, and 
in column 2 the amount of her pay roll for the month 
for local operators, local supervisors, etc. In column 3 
should be entered the cost per station, which is found 
by dividing the amount in column 2 by the number in 
column 1. This cost per station can be compared 
from month to month. Such comparison will show 
whether the cost of operating is increasing or decreas- 
ing. It is much better to watch these cost per sta- 
tion figures than to watch the figures in column 1, 
because if the number of subscribers is increased the 
pay roll expense may be increased without necessarily 
increasing the average cost. 

The simplest way to watch costs is to express 
them on a unit basis. In this case one subscriber’s 
station is taken as a unit and the total expense ex- 
pressed by giving the average cost of one unit. For 
instance, in January the exchange may have 1,500 
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subscriber's, stations, with a pay roll expense for local 
operating of $300, in which case the cost per station 
would be 20 cents. By June this exchange may have 
grown to 1,700 stations, while the local pay roll for 
June is $357, which is 21 cents per station. Now, 
comparing June with January, it is seen that the cost 
of operating has been increased 1 cent per station. In 
other words, what was done in January for 20 cents 
is costing in June 21 cents. A chief operator, on 
being confronted with such a comparison, should at 
once look back over the way the work was done in 
January and see what she is doing now which is tak- 
ing more time than it did in January. 

Perhaps the increase is the result of a higher scale 
of wages. A comparison of the pay rolls will quickly 
show whether or not such is the case. If it is, the 
chief operator should then consider the results and 
can determine which scale is necessary and best. The 
wage scale is a matter of vital importance to every 
chief operator. Her success depends upon the ef 
forts of her many employes, and the principal consid 
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eration with each of those employes, individually, is 


the salary they receive. If an operator thinks her 
salary is right, she is right, and can be depended upon 
to give the best that she is capable of giving. If s! 
thinks her salary is wrong and unfair, she is wrong, 
her work is poor. 

To determine what is.a “right” salary requires 
investigation and consideration. The chief 
must consider, first what kind or class of girls s 
wants. In this she should be very careful. <A gir 
work is, of course, controlled by her brain. Telephone 
operating generally does not require any unusual 
amount of intelligence, but at the same time it is work 
of fine detail, which to be properly executed must be 
directed by an orderly, healthy brain. Girls with 
orderly, healthy brains are usually the children of good 
homes, with careful, discriminating parents ; therefore, 
it is from such that the chief operator should draw 
her operating force. 

Another reason for employing only girls of first- 
class reputation is that telephone service is a public 
service and telephone operators are public servants. 
As such they have a responsibility for reliability and 
dependability to the public as well as to their em- 
ployer. 

Having decided upon the class of girls she wants, 
the chief operator must next find out how much busi- 
ness demand there is for such girls in her town or 
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city, and what salary and condition of work these 
girls find in other lines. It is not always necessary 
te offer higher salaries than are offered by other em- 
ployments in order to get plenty of applicants from 
whom to choose. The chief operator should advertise 
the numerous attractive features of telephone work. 
First and foremost of these is the opportunity for 
advancement. For the reason that telephone operat- 
ing is done entirely by girls, there are many good posi- 
tions for girl chiefs, supervisors, teachers, The 
direction of this enormous force of girls offers excep- 
tional opportunities for girls who have natural inclina- 
tion for leadership. 

Next is the point that telephone operating work 
is taught at the expense of the telephone company 
The operator does not have to prepare herself by 
attending a business college, where she has to pay 
for her course of instruction. On the contrary, the 
usually paid by tl 
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telephone company takes of its operators 1s another 
desirable feature of the service It will be found 
n nearly every city and town that the telephone com 
pany provides for its operators better working condi 
tions and rest rooms than are offered by any other 
emplovers he privacy of the operating room in- 
sures seclusion from the public. This is another fea 
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much time and energy saying and doing 
things which are unnecessary. ‘The operators donot 
realize that these things are unnecessary, and it is the 
chief operator’s duty to watch for these unnecessary 
steps in the work and point them out to her operators. 
When efficient operators are paid “right” wages and 
the operating cost is still high, the trouble may be in 
the operating schedule, that is, the arrangement of 
the operators’ hours of duty. 

The operating schedule should be drawn so that 
the number of operators on the board increases and 
decreases with the rise and fall in the amount of work 
lhe rise and fall in the work will not be the same 
day, but from the peg count a chief operator can judge 
fairly well how much work there is to be done in each 
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month. In column 6 should be entered figures arrived 
at by dividing the amount in column 5 by the number 
in column 4, which will give the cost per outward 
message. 

This “cost per message” figure in toll is used in 
the same way that the “cost per station” figure is used 
in local. The chances are that the toll operating work 
at any office will increase at the same rate that the 
outward messages increase. That is why the outward 
message is taken as a unit. Of course, conditions do 
sometimes arise where this is not true, but the “per 
message figure will generally be found to answer the 
purpose very well for comparing the toll cost of an 
office from month to month. The count of outward 
messages is closely allied to the revenue earnings, and 
it is out of this revenue that the expense must be paid. 

When there is a fluctuation in the traffic: that is, 
when the number of subscribers or number of toll 
messages is likely to suddenly rise or fall, such as 
at the commencing or ending of a busy business 
period, it is advisable for the chief operator to esti- 
mate or guess in the early part of each month what 
the expense for the month is going to be. 

Here again the form shown in the figure may 
be used. The figures for column 1 can be estimated 
by adding to last month’s figure the number of sta- 
tions which the canvassing department expects to add 
to the subscribers’ list during the month. Column 2 
can be easily figured from the number of operators 
employed and their rates of pay. Column 3 is fig- 
ured by dividing the amount in column 2 by the 
number in column 1. The number of messages to be 
entered in column 4 must be based on the chief oper- 


The Law and 


ator’s knowledge of general business conditions as 
compared with conditions in the month just past. But 
here, again, the local manager will be able to con- 
tribute valuable advice. In estimating this figure, care 
should be taken to allow for the proper number of 
business days, Sundays and holidays. Column 5 should 
be arrived at in the same way as is column 2 under 
local expense, and the figures for column 6 are deter- 
mined by dividing the amount in column 5 by the num- 
ber in column 4. 

To know that expenses are 190 high after the 
money has been paid out may be of some benefit as a 
future guide, but good management would avoid such 
a condition, and this can be accomplished if the prob- 
able cost is known before the money is spent. After 
the month is over and the pay roll is made up it has 
to be paid, and it is too late then to make any saving. 
Therefore, a chief operator will do well to use this 
method of determining what her operating cost is 
going to be. If her guess shows that she will have 
spent too much money, she will know it in time to 
change her plans to meet the change in traffic. 

Operating costs are like everything else. If you 
expect them to come out right you must look ahead, 
plan the future; in other words, estimate what your 
cost is going to be before you spend the money. In 
every large manufactory in the country the cost of 
making their product is known before the work is 
begun. In a telephone company the cost of everv 
line and circuit is known before the orders to build 
are given. So in operating, the cost must be known 
before the operator is emploved, otherwise our cost 
will be a matter of chance instead of management. 


the Telephone 


By E. J. Wenner 


CITY ORDINANCE COVERING TAXATION HELD INVALID—TEL- 

EPHONE COMPANY CANNOT BE TAXED BY MUNICI- 

PALITY WHERE IT OWNS NO EXCHANGE . 
NOR PHYSICAL PROPERTY WITHIN 
THE CORPORATE LIMITS. 
HERE are many cases upon the question of the 
T right of a city to tax a telegraph or telephone 

company which has an office and property within 
the taxing district, and does business between this par- 
ticular district and another point, but until recently 
the courts had not been required to pass upon the 
right to tax a company which merely had connections 
within the taxing district. 

The town of Harrisonburg, Virginia, brought suit 
against Southern Bell Telephone and Telegraph Com- 
pany to collect a tax of $50. The town had by ordi- 
nance provided that telephone companies should pay 
an annual license tax for the privilege of carrying on 
business between the town and other points in the 
state of Virginia. 

The town had duly taxed the company with license 
tax for the year commencing May 1, 1909, and upon 
its refusal to pay same brought action for its recovery. 

The telephone company owned no wires, poles or 
property of any description within the limits of the 
town of Harrisonburg, but had entered into a contract 


with the Harrisonburg Mutual Telephone Company 
for the handling of toll business between the town of 
Harrisonburg and other points. This contract provided 
that the Mutual Company should own and maintain all 
equipment within the corporate limits of the town and 
that it should make connections with the defendant 
company outside of the corporate limits. The contract 
also provided for a division of the tolls and contained 
other provisions with reference to settlements, remit- 
tances, regulations, etc., etc. 

The defendant company maintains that the judg- 
ment in the circuit court is erroneous, because the busi- 
ness is interstate commerce and should be free from 
state control, except such as is of a police character; 
that the town of Harrisonburg has no authority under 
its charter to impose a license tax for the privilege of 
doing business, and that it is not engaged in business 
within the town of Harrisonburg and is not therefore 
amenable to the imposition of a license tax even if its 
business were not interstate commerce. 

The following is quoted from the two last para- 
graphs of the court’s opinion: “We see no occasion to 
discuss the first and second propositions. The third 
ground of error is, we think, borne out by the record 
and is conclusive of this controversy. The Southern 
Bell Company has no franchise from the town of Har- 
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risonburg. It owns no property of any description Submarine Cable Repairing 
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ecent Telephone Patents 


By David S. Hulfish 


997,756. Signaling System. George C. Cummings, Western 
Springs, Ill. A system of signalling by battery currents over 
the telephone lines, suitable particularly for small and private 
telephone installations. 

998,161. Magnetic Telephone Receiver. W. W. Dean, Ely- 
ria, Ohio, assignor to Dean Electric Company, of same place. 
A telephone receiver has a base or cup, and a number of E- 
shaped plates capable of carrying magnetism and mounted in 
the cup, the invention being found further in the means for 
clamping the E-plates to the cup. 

1,002,832. Sound Conducting Attachment for Telephone 
Receivers. Charles H. Gatchell, Boston, Mass. A sound con- 
ducting attachment provided with a flat plate for covering the 
end of the telephone receiver, with hooks for holding it to the 
receiver; from this plate extend two outlets, one of them rigid 
for one of the ears of the user, and the other one flexible to 
reach the other ear of the user, thereby enabling one to listen 
with both ears. 

1,002,878. Party-Line Telephone System. Sidney A. Souther, 
Chicago, Ill., assignor to Homer Roberts Telephone Company, 
of same place. The Homer Roberts system contemplates a con 
tinuous series of line-sections with adjacent ends, adapted to be 
built up into a continuous conducting line by joining the section 
ends [his patent contemplates a branch circuit from the line 
thus built up, having a number of stations upon such a branch 
line, with means for controlling the stations selectively. 

1,002,891. Telephone System. Charles S. Winston, Chic: 
Ill.. assignor to Kellogg Switchboard & Supply Company, ( 
cago, Ill \ switchboard circuit for a common battery 


igo, 
hi- 
switch 

















1,002,936, 


ard The line relay has differential coils, one of the coils 


being normally in the line and in the voice current paths of the 
line during conversation, and the other coil being connected in 


parallel with the first coil during conversation, whereby the 
inductive effects of the first coil are neutralized. 
Combined Desk Stand and Ringer. Roy E. 


1.002.936. 


Southwick, Los Angeles, Cal. The inventor shows two designs 
r his improved desk stand and ringer combined. In the first 


a gong is shaped like the dome base of the stand, and 


covers the base closely without touching it, being mounted upon 
the central shaft of the instrument; a ringer movement inside 
the base extends its tapper through an opening in the true base 
and taps upon the gong surrounding it. In the second design 
the ringer gong surrounds the back or box of the transmitter, 
the ringer movement being compactly mounted within the t1 
mitter box and projecting its tapper through to tap tl 

1,003,250. Selective Signaling 


ans 
Long 


C 
System. Edwin R. Gill, 


Yonkers, N. Y., assignor to H. E. Merrill, New York, N. \ 
and Orlo J. Hamlin, Smethport, Pa. In a system of devices 
for calling selectively.any one of a number of stations up 

party line, the inventor provides an answering device in n 


nection with the called station which automatically places a 
return signal upon the line wires so that the calling station 
be advised that the station desired has been called: this 
independent of the actual answering of lled 


the called statior 


renders the operation of the selecting system wholly within th: 
knowledge of the operator. The system is designed part I 
for train dispatching circuits 

1,003,337. Method of Relaying Voice Currents. Edward |] 
Clement, Washington, D. C. (Original application filed June 





JS ae 








“My object is to eliminate 
All telephonic relays 


in use are dependent ‘for their operation upon tl 


16, 1898.) The inventor 

what is known as the time 
present 
lation of electrical changes into mechanical changes, whicl ré 
by a second operation translated 
| translate the current variations 


States 
constant. 


again int electrica 


in one circuit dire 


current variations in a second circuit by single erat I 
effect this, I employ a coil included in the first circuit ! 
resistance varying medium in the second, the latter directly 
acted on by the former, without any intermediate mechanism.” 
In the structure shown, the variable resistance is genet 
material, and is placed immediately in the field of the re¢ ¢ 
magnet 

1,003,476. Telephone System. Albion D. T. | 
Ohio, assignor to Dean Electric Company, of same It 
an intercommunicating telephone system having a trunk t 
common battery exchange, the attendant’s station is provided 
with circuit closing relay coils and contacts for controlling the 
central office signals while the attendant is performing tl 
incident to obtaining the called party to a conversatior 

1,004,012. Telephone Speech Current Relay. Hans Gerdien, 
Halensee, near Berlin, Germany, assignor to Siemens & Halske 
\. G., Berlin, Germany. The combination of a secondary circuit 
comprising source of current, vacuum tube, an primar 
circuit wound around the vacuut n tube concentrically with tl 
cathode. 


Pole 
Ind., 


Changers and 


assignor to 


1,004,101 Cabinet for 
Richard C. Stone, Muncie, 
Company, of same place. 

1,004,244. Spring-Jack Switch. FE. B. Craft, 
N. J., assignor to Western Electric Company, Chicago, Ill. A 
specific conformation of metal frame for strip jacks. 

1,004,290. Telephone System. Charles W. McKibben, Beau 
mont, Texas. The telephone set of this system 
manual switch as a part, the switch having one 
which the transmitter is favored over the receiver, 
position in which the receiver is favored over the 
With the switch normal the transmitter circuit is 
the receiver is the line; with the switch 
transmitter is closed operatively, and a shunt is removed from 
a resistance in series with the receiver. The transmitter 
fore is more effective upon distant stations by increasing the 
resistance of its own receiver path 

1,004,306. Switchboard Plug. Oscar A. Spencer, 
Wis., assignor of part to Joseph G. Prueher and 
McWhitney, of same place. 
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Device Edwin R. Gi 
Merrill, New York, N. Y., 
The cl cover the 
with an inertia wheel 


Signaling 
to H. E. 


Smethport, 


we 
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frictionally engaged with it 

1,004,567. Edwin R. 
EK. Merrill, New York, Han 
a This selective line contemplates a metallic 
stations, and a phantom circuit upon 
n independent telephone 


r. W 


Yonkers, N. Y., 


and QO. J. 


H 
rt, 
circuit equipped 
it, the 
circuit. 
Mass 


nor to 


Smethp 


assig 


, 
in 
tive 


Gleeson, Bost 





Mass., assignors to Internation: 
filed 1907.) <A systen m 
er of stations, and means at eacl 
ircuit of an ther station t 
the re naining statior et ret 
ng the 3 erating parts of all stations ir erative 
7 ity , 


Technical Features of Telephone W ork 


By R. M. Ferris 
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isting at that time. For example, in case a central 
office building is becoming congested, we have to con- 
sider whether it would be more economical— 

l. To enlarge that building ; 

2. To take care of the growth by transferring a 
portion of the district to another district; or 
3. To put up a new building and switchboard. 

Besides these alternatives, there are often other 
alternatives which can be followed. 

If we find that it is economical to establish a new 
central office building, the amount of space required 
for central office purposes and for other purposes is 
determined, and the most economical floor plan for 
such a building and the size and shape of lot neces- 
sary for its accommodation are next studied and de- 
termined. This information having been given to the 
business management, a search for real estate is made 
in the vicinity of the telephonic center as determined 
by the fundamental plan, and prices obtained on a 
number of sites located in the vicinity. After exclud- 
ing those sites which are not of suitable size or shape, 
the remaining sites are considered and the asking price 
of the property weighed up against the costs for sub- 
ways and cables, which costs are, of course, different 
for each site and which becomes greater and greater 
as the sites are located more distant from the tele 
phonic centers, this center being by definition the 
point at which the subway and cable costs are a 
minimum. 

Having determined the most economical site and 
this site having been purchased, the next point to be 
settled is to prepare the preliminary floor plans of the 
building which are to serve the architect as the basis 
for his work. The preparation of these preliminary 
plans involves working out in detail the design of the 
telephone switchboard in order to determine the 
amount of equipment of various classes to be pro- 
vided. It involves a careful consideration of the mat- 
ter of bringing the underground cables into the build- 
ing and the arrangements through the building in 
order that such cables should be brought up to the 
terminal room, and a careful consideration of the lo- 
cation of the various parts of the telephone apparatus 
in order that such arrangements might be the most 
economical and convenient. 

Having completed these preliminary plans and in 
dicated not only the central office arrangements but 
also the arrangements for other purposes, the plans are 
placed in the hands of the architect who prepares the 
detailed plans and_ specifications. The architect’s 
plans and specifications are, of course, checked and 
then the contract for the building is let. 

Soon after the building is started the detailed 
plans and specifications for the telephone switchboard 
must be written and sent to the contractor who manu- 
factures these switchboards. In connection with the 
design of the switchboard, much study of an engineer- 
ing nature is required to determine what constitute 
desirable and economical operating methods. Our 
methods of handling business are not determined by 
the types of apparatus which we build, but the con- 
erse is true. The proper methods are first determined 
and then, as far as physical conditions will permit, 
apparatus is designed to meet those methods. 

In additon to the work described above, the study 
and development of new methods of construction in 
what we call the “outside plant,” which consists of 
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underground conduits, underground and over-head 
cables, pole lines, etc., involves many engineering 
problems, in order to ascertain the most economical 
types of construction to meet various conditions. Much 
interesting work has been done recently with reference 
to timber preservation, design of concrete poles and 
other fixtures, design of submarine cables to meet 
peculiar telephone conditions, etc. 

The efficiency of transmission of lines and appara- 
tus is most important, and underlies the design of 
almost every part of the telephone plant. In power 
transmission work, it is necessary that considerable 
amounts of power be transmitted over lines with a 
small loss of power in the lines themselves. In tele- 
phone work it is necessary to transmit small amounts 
of power much greater distances, and it is necessary 
that there shall be, not only a small loss in the ampli 
tude of the wave, but that the wave form itself shall 
not be distorted. Important studies are made to see 
that a proper grade of transmission is obtained in the 
most economical manner. 

I think enough has been said in the foregoing to 
indicate that the telephone companies are constantly 
having to meet intricate technical questions on which 
important engineering work is required 

Proxy Proposal by Telephone 

Too shy to propose marriage after three years’ court 
ship, two friends of Richard P. Ford of Indianapolis 
popped the question over the telephone for him to his 
sweetheart, Miss Luella Barlow. 

Hello, is this Miss Barlow?” asked one, while the 
other held Ford. 

“Will you marry Richard Ford if we get the 
cense?’ was the next querry. 

Whatever the maiden said was not heard by 
but the friend shouted back: 


“All right, we'll get the license and come right 
That ended the proposal. Within a few minutes the 
license was obtained and arrangements made for the 


ceremony The Fords are now on their hone ymoon 


Residence Telephones for Business Purposes 


The Appellate Court at Indianapolis, Ind., has hand 


down a decision that a telephone company cann 
a telephone from a private house because it believes thi 


+ + 


subscriber is using it for business purposes while paying 
a private residence rate. The decision was in the case of 
the Mooreland Rural Telephone Company vs. Joseph A 
Mouch, appealed from Henry county. 

Mouch owned an elevator and had a telephone in 
and at his home. He refused to stand for an increase 1 
rates for the elevator telephone and it was removed. 

The company tried to raise the rate for the hous« 
telephone, alleging that it was used for business put 
poses. Mouch insisted to the contrary. 


Jersey Rate Inquiry Ordered 


On the ground that the limited investigation it was 
conducting into the telephone rates charged in south 
Jersey by the Delaware and Atlantic Telephone and 
Telegraph Company was not getting the results de- 
sired, the board of public utility commissioners have 
ordered a statewide inquiry as to the tolls exacted by 
the company. 
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Great Northern Railway Telephones 


By i H. Osthoff 
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ency use and at the same time place the telephone pair 
into the telegraph circuits. Thus should only one side 
of the telephone circuit be in trouble, which is often 
the case, only one telegraph circuit is lost. These 
patch wires, not being transposed, pick up considerable 
induction from neighboring telegraph circuits, but for 
emergency use are very Satisfactory, patches up to 
thirty miles in length having been worked successfully. 

The transmission equipment or telephones proper are 
all equipped with high efficiency transmission circuits. 
Way stations are equipped with the regular transmit- 
ter arms designed for train-dispatching work, and the 
“blinds” with a special type wall set. Four selective 
ringing systems are in use on the various divisions, 
the Western Electric, the Gill, the Sandwich, and the 
\Vray-Cummings. Protection from lightning has been 
a rather serious problem and no really perfect arrester 
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Combination Testing and Patching Panel Diagram. 


has yet been found. The air gap type employing car- 
bons giving a large exposed area seems to give the 
best results. All equipment is protected by one-half 
ampere fuses in addition to the arresters. 

At present the telephone is but little used for 
message work. However, two divisions are so 
equipped, one of these, the Willmar, has a very heavy 
local message business which the telephone seems to 
be handling most successfully, and it is very probable 
that message circuits will be extended to other divi- 
sions soon. Recently Superintendent Little developed 
a portable telephone for emergency use, with which all 
passenger trains are now equipped. One of these sets 
is shown, in Fig. 1, in its place in the baggage car of 
the famous Oriental Limited. With this set communi- 
cation with the dispatcher may be had at any point on 
the line, all that is necessary being to set up a sec- 
tional line pole, much as one would a fishing rod, and 
make connections with the line wires by means of 
suitable hooks at the top of the pole. A small book 
accompanies each set giving directions for the opera- 
tion, and the location of the dispatcher’s circuit on the 
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pole line at any point on the system. The advantages 
of a train so equipped in case of an emergency are 
obvious. These sets were manufactured in the shops 
ot the company, the necessary special telephone equip- 
ment being furnished by manufacturers. They have 
the same transmission circuit as that in the way sta- 
tion equipment, and a transmitter battery of three dry 
evil with a three-phase alternating current system, 
having a trolley voltage of 6,600 and it was feared 
that the same disturbances and interruptions which 
occurred on the telegraph circuits while the motors 
were in operation would be encountered on the tele- 
phone. However, this was not the case; the circuit 
being carefully balanced was found to be as quiet as 
any on the system. A twisted three-strand rubber 
insulated No. 14 B & S gauge copper conductor lead 
sheathed cable in one continuous run without pot 
heads is used to conduct the circuit through the tun- 
nel. The inductive disturbances which would occur 
on the open line due to closely paralleling the 33,000- 
volt transmission line for twenty-four miles from the 
power plant to the tunnel are taken care of by shorten- 
ing the transposed sections, making them one-fourth 
instead of one-third of a mile in length. 


Buffalo, Rochester & Pittsburg to Use Telephone 
The Buffalo, Rochester & Pittsburg Railroad has 
placed an order with the Western Electric Company 


1 
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for equipment to be used in connection with the intro 
duction of train dispatching by telephone on a part of 
its system. Two separate train wire circuits will be 
installed. One will extend from Rochester to East 
Salamanca, New York, a distance of approximately 110 
miles, with the dispatcher at Rochester, and the other 
from Buffalo, New York, to East Salamanca, a distance 
of approximately 65 miles, with the dispatcher at the 
latter place. Both of these division train wires will 
enter East Salamanca and provision will be made for 
establishing through connections between Buffalo and 
Rochester. 

The apparatus ordered will provide equipment in 
all for 55 selector stations (way stations) and for the 
dispatchers’ offices. Test panels are provided at way 
stations to permit of the use of the telegraph instead 
of the telephone wires, as desired. Apparatus is also 
to be supplied to enable various officials to listen in on 
the circuits and supervise the service. 

A special feature is to be provided for about 
twenty way stations. This consists of a box, to be 
placed outside of each of these station buildings, con- 
taining equipment which will enable a train crew to 
get in touch with the dispatcher when the way station 
is closed at night. Connection is made to the line 
through the regular station wiring by means of a door 
switch and every train on each division will carry a 
portable telephone set which need merely be connected 
to the box equipment in order to communicate with 
the dispatcher. 





The Government telephone station in Malmo, 
Sweden, has been enlarged, so that it will now be able 
to handle 10,000 subscribers, and the arrangement is 
such that switchboard accommodation for 5,000 more 
can easily be installed in the present quarters when 
needed. The modern common battery system has been 
installed. 
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A Study of Telephone ‘Transmission 
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THE PERMEABILITY OF STEEL IN COPPER-CLAD STEEL WIRE. 

The correct method of determining the permea- 
bility of the steel in copper-clad wire is the measure- 
ment of the inductance of the wire under just the same 
conditions as those which obtain when the wire is used 
as a line material; that is, the wire should be suspended 
ina loop. A method with which fairly reliable results 
could be obtained on a short (100 feet) length of sus- 
pended wires was not at hand, and tests were started 
with a view of developing a method for such measure- 
ments. 

At the same time a known, but for our purpose 
erroneous, method was used for measuring the per- 
meability, only to get the order of magnitude. This 
was the test made on a toroidal coil. The inductance 
of the coil could easily be measured, and from its 
inductance values the permeability is found. The 
values so obtained are too small, on account of having 
the steel in the copper-clad wire magnetized longi- 
tudinally instead of in a circular direction, as in the 
case where the wire is used as a line material. 

The copper shell of the copper-clad, if the wire 
be magnetized longitudinally, is very favorably located 
for the generation of eddy currents, and such currents 
in the copper shell partly demagnetize the steel core 
and make it apparently of low permeability. Indeed, 
the results of this test gave a permeability for the 
steel varying from 25 down to 5 for frequencies of 
445 to 2,000 p. p. s. The effective resistance of the 
coil was several times its d. c. resistance, due to the 
large eddy currents in the copper shell. Since we 
later succeeded in getting a correct method for the 
measurement of the permeability, these results will be 
dismissed from consideration altogether. 

The first measurements on suspended wire were 
made on a copper-steel-copper wire. From the re- 
sults thus obtained I determined to utilize for the 
investigation on copper-clad wire the inductance meas- 
urements with a 12-inch separation between wires and 
a current of 50 milliamperes, from which the per- 
meability of the steel in the core could be calculated. 
It ought to be approximately the same as that of the 
steel in the copper-clad wire if the steel in both is 
the same. i 

\ssuming that the copper-steel-copper wire which 
was tested had only 30 per cent steel and 70 per cent 
copper, the permeability of the steel was found by 
calculation to be as follows: 

Frequency Permeability 
100 7 
700 23 
1,025 19 

There is a large discrepancy between the observed 
and the calculated d. c. resistance of the copper-steel- 
copper wire, which was explained by Mr. Stevenson 
as being due to the formation of a copper-iron alloy. 
If this is so, we find that the alloy has a smaller con- 
ductivity than any one of its components; then it 
has positively changed one physical property and very 
likely the permeability is changed too. We there- 
fore cannot use the measured permeability of the steel 
of a copper-steel-copper wire for the permeability of 
the steel in the copper-clad steel wire. 

\ new test was therefore made directly on a cop- 
per-clad steel wire. The measured values of ap- 
parent inductance and apparent resistance are given 
in report No. 10,927 of the Electrical Testing Labor- 
atories. Using the figures for the inductance of the 
copper-clad steel wire, the permeability of the steel 


was calculated for different frequencies and for small 
current strengths through the wire. 

The same tests were made on galvanized iron 
wire of the grades E. B. B. and B. B.; Table I gives 
the calculated values of the permeability for different 
frequencies for the steel in the copper-clad wire and 
for galvanized iron wire: 


rABLE I 
Permeabilit f Steel Wire for Small Magnetizing For 
Steel in Copper Galvanized Iron Galvanized I 
Frequency. Clad Steel Wire. Wire E. B. B Wire B. B 
$40) SO} &S a 
500 sO x4 4 
H00 ~= ) 78 
R00 6S 71 70 
1,.0€0 5Y 632 f 
1,200 51 
1,400 $3 2 
D.C 102 


The values in this table are in fairly good agree 
ment with each other, thus indicating that the steel 
in the core of the copper-clad steel wire is about the 
same with regard to permeability as galvanized iron wire 
The figures also check closely the permeability com 
puted from data given in a paper on “Telephone 
Transmission,” by J. G. Hill, of the engineer in chief's 
office, general postoffice, London. In a table on page 
7 he gives the self-induction of a galvanized iron wire 
line as 0.012 henry per loop mile. From this value of 
inductance the permeability of the iron is « 
to be 62, for a frequency of 750 p. p. s 

\s a result of these tests the permeability of the 
steel in the copper-clad wire was found to be 68, for 
800 p. p. s., and this value was used for all calcula 
tions. By interpolation the permeability for low fr 
quencies (60 cycles) is 100, which is for small mag 
netizing forces. For larger forces—that is, for cur- 
rents larger than 1 ampere—the average permeability 
is about 125. 

CALCULATION OF LINE CONSTANTS FOR COPPER-CLAD 
STEEL WIRE. 

\ll calculations are here made for a frequency of 

800 p. p. s. and for a line length of one mile (two miles 


of wire). The copper-clad wire was regarded as con 

posed of 40 per cent copper and 60 per cent steel on 
a volume basis. The material properties and dimen 
sions used are given below: 

2x X frequency 5,000 

a = specific resistance of steel 0.14 w per m-nium 
S, = specific resistance of copper = 0.017 » m/mm* 

pw ==permeability of steel 68 

d distance between wires 30 ¢/m** 


Further data are tabulated below: 


Diameter of Area of \rea of Radius of Rad 
Size of mmpound compound steel compound f steel 
wire wire wire re wire a ore | 
B.&S.G c-m c-m m c-m c-m 
4 0.519 0.212 0.1272 0.2595 0.2010 
4 1462 0.168 0.1008 0.231 0.179 
6 0.412 0.138 0.0798 0.206 0.1595 
7 0.367 0.1055 0.0633 0.1835 0.142 
Ss 0.326 0.0836 0.05016 0.163 0.1265 
9 0.291 0.0663 0.03978 0.1455 0.1125 
10 0.259 0.0526 0.03156 9.1295 0.100 
11 0.231 0.0417 0.02502 0.1155 0.089 
~~ 's 0.205 0.0331 0.01986 0.1025 0.0795 
13 , 0.183 0.02638 0.01578 0.0915 0.071 
14 0.163 0.0208 0.01248 0.0815 0.063 
15 : 0.145 0.0165 0.00990 0.0725 0.056 
16 0.129 0.0131 0.00786 0.0645 0.050 
17 2 0.115 0.0104 0.00624 0.0575 0.045 
18 0.102 0.0082 0.00492 0.051 0.0896 
19 0.091 0.0065 0.003890 0.0455 0.0852 
20 0.081 0.0052 0.003812 0.0405 0.0815 
Apparent Resistance—By using formula (9), the 
ratio Rac/Rdc has been calculated. This gives 


*This means a wire one meter long and a cross-section of one square 
millimeter 


**This means centimeters 
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the increas¢ | the a. c. resistance over the d. ¢ 
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New York Commission News 
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phone Company in local offices in that village. Upon 
a hearing had upon the complaint the companies have 
agreed to install the Federal service for a period of six 
months to ascertain the need of the same. 

The tentative form of a proposed order requiring 
companies to stencil and number their poles and struc- 
tures for carrying overhead wires has been prepared by 
the New York Public Service Commission, Second Dis- 
trict. The order is to apply to all electrical, municipal, 
telephone, telegraph, railroad and street railway cor- 
porations. A formal hearing upon the form of the 
order was held by the commission November 23. Ob- 
jections to the order were made by representatives of 
steam and electric railways and telephone and tele- 
graph companies. Mr. C. G. M. Thomas, Long Island 
City, vice-president of the Empire State Gas & Electric 
Association, presented on behalf of the association a 
suggestion for amendment of the form of the order. 
It was suggested that the order omit all details as to 
size and height of lettering on poles, and that it specify 
merely that each pole be marked in some way that 
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would indicate the ownership clearly. It was also sug- 
gested that the lettering be readable, under ordinary 
circumstances, at a distance of 6 feet. 

The Public Service Commission, Second District, 
has served upon the New York Telephone Company 
the complaint of J. Stevens Ulman of New York City 
against the increase in telephone rates from $6 to $12 
per annum for extension telephones. The complaint 
has been served upon the company and an answer re- 
quired within ten days. 

The commission has received a complaint from the 
Beecher-Lisle Telephone Company, Owego, N. Y., 
against the New York Telephone Company on ac- 
count of increases in rates for switching service to 
the complainant from $3 to $6 per year. The com- 
plaint alleges that the rate now charged is exorbitant 
and unjust and the commission is asked to fix a proper 
rate. The Beecher-Lisle Company is a mutual com- 
pany and does not derive any revenue except from 
mutual shareholders. The company has been asked 
to answer the complaint within twenty days 


Chicago Meeting of Superintendents 


N November 23 and 24, some sixty members of 

the Association of Railway Telegraph Superin- 
tendents met in Chicago for a joint convention 

of the eastern and western sections. The session was 
held in the Northwestern Railway Company’s building. 
Charles Selden of the B. & O., chairman of the 
eastern division, presided the first day, while E. A. 
Chenery of the Missouri Pacific, chairman of the west- 
ern division, presided during the second day of the 
session. Considerable time was taken up in a discus- 
sion of the standing under the postal laws of communi- 
cations from joint telegraph superintendents to joint 


+ 


operators, also in regard to the retention in the file of 
all telegrams as ordered by the Interstate Commerce 
(Commission, and what plans have been worked out, for 
relieving the files of the resulting congestion. The 
associate members had arranged for an informal lunch- 
eon at the La Salle, at which all of the members were 
cuests. The remainder of the first day was spent in 
sight-seeing. ‘ 

The keynote of the discussion the second day was 
telephone economy. There were discussed such sub- 
ject Ss 3s 

Number of inspectors or maintainers for a tele- 
phone dispatching circuit. 

Rate of pay for inspectors. 

Statistics as to economy in train operation since 
the adoption of the telephone. 

It was agreed that the handling of trains has been 
ereatly facilitated by the use of the telephone, and that 
it has produced savings in coal, overtime, and other 
expenses, and yet it would be difficult to measure in 
exact terms of dollars and cents the precise saving that 
should be credited to the telephone. The saving has 
varied according to conditions. A hope was expressed 
that all the members would do their part toward con- 
tributing statistics relating to economies brought about 
by the telephone. 

Mr. Walstrum stated that it has cost his road $1.01 
per road mile per annum to maintain telephones. This 


cost is complete, including even the wages of maintain- 
ers. A supervisor, receiving a salary of $110 a month, 
has charge of all telephone work. A single man at one 
of his stations is able to handle three dispatching dis- 
tricts by telephone. 

Mr. Chenery stated that his road has one maintainer 
ov 155 miles who gets $90 per month and expenses. 

Mr. Rhoads stated that his road has increased its 
wire mileage by 3,000 miles, and has added a number 


of siding telephones. Three inspectors cover 1,400 
miles of road. No additional linemen were needed to 
care for the additional mileage of line. A goodly num- 


ber of motor cars are provided, for Mr. Rhoads 1s a 
firm believer in the ability of the motor car to pay its 
way by saving the time of the men. Mr. Rhoads called 
attention to the safety of train dispatching by telephone 
as compared with telegraph. An operator can send 
“Morse” much faster than he can receive it, and when 
the dispatcher is very busy and working at top speed, 
the receiving operator can scarcely get more than one 
word out of three. In filling in, a man is likely to get 
a wrong train number, time, or station. With the 
telephone, these mistakes do not occur, for as the dis- 
patcher gives the order he writes it down, which gives 
ample time for the receiving operator to write it down 
also. 

The desire of all the members to have more statis- 
tics bearing on the economies of telephone dispatching 
led to the appointment of the following committee: 
U. J. Fry, W. W. Ryder, and W. F. Williams. 

The question of simplex circuits came up and a 
very full discussion ensued. The simplex is a distinct 
benefit to telephone service, as was shown by the many 
cases cited. 

Two members and three associate members were 
elected. The newly elected members are: C. A. Worst, 
Asst. Supt. of Telegraph, C. B. & Q., Chicago; C. P. 
Dugan, Supt. of Transportation, Norfolk & Southern, 
Norfolk, Va. The associate members elected were: 
B. S. Stewart, Standard Underground Cable Co., Chi- 
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The Nerves of the Railroad 


By Charles S. Mariner 


ITHIN a period of less than five years a 
gradual, but none the less decided and revolu- 
tionary change has been made in the making 

in the method of transmitting intelligence over railroad 
systems. The railroads which interlace the United States 
are one by one abandoning the use of the time-honored 
telegraph for this purpose, and are replacing it with tele 
phone equipment so that at present eighty-seven steam 
roads are employing the telephone method of handling 
their train movements over an aggregate of some 60,- 
O00 miles of line. 

The many advantages accruing from the use of 
the telephone instead of the telegraph for the dispatch- 
ing of trains, alone were responsible for its adoption. 
lhe telephone, in the first place, is quicker. It has been 
observed that the ring of the bell will insure a prompt 
answer, and for this purpose large extension bells are 
used, which can be heard several hundred feet away. In 
the four years that the telephone has been used for dis- 
patching, not a railroad accident has been laid to its 
door, so that it may be said to be as safe as, if not safer 
than, the telegraph. Furthermore, it has been made pos- 
sible to increase the length of a division handled by one 
dispatcher by as much as 50 per cent. 

The personal relationship factor, which is always a 
thing to be desired, is strengthened by the direct personal 
communication by word of mouth between the dispatcher 
and the men under him. Discipline is improved and 
efficiency increased through the agency of the telephone. 

It is not intended in this article to dwell to any ex- 
tent on the operation of the circuits, but a general state 
ment regarding the working of the new system will not 
be amiss. The dispatching circuit consists of two wires, 
and to these are connected the various telephone sets 
and selectors located at the way stations. When it is 
desired to call a station, the dispatcher turns a selector 
key, which, as the name implies, selects only that par 
ticular station desired and through the medium of the 
receiving selector apparatus, rings a bell. When two or 
more stations are wanted on the line at the same time, 
the proper number of keys are turned by the dispatcher. 
Train orders are then communicated verbally by the dis- 
patcher, who writes down the order as he delivers it, in 
order that it may not be delivered faster than the oper- 
ators can transcribe it. The message is then repeated 
back to the dispatcher. All proper names and figures 
are spelled out as prescribed by the rules of the railroad 
telegraph associations. 

A further feature is that the telephone circuits are 
so arranged that the superintendent, chief dispatcher, or 
other road official, can listen in on the line at any time 
he may desire and inspect the service being given. Such 
listening-in or observing service sets can he connected 
to the circuit at any point. Perhaps the greatest ad- 
vantage in the employment of the railroad telephone 
is in its use in siding and portable telephone sets. The 
former may be placed at any interval along the right- 
of-way, or at stated points, such as long sidings, water 
tanks and drawbridges. In cases of emergency they 


are of infinite value, as they permit the train crew to 
get into touch immediately with headquarters and get 


} 


new orders. Another type of apparatus which 
valuable in emergencies is the portable telephone set, 
which is carried on trains and can be connected o1 


is also 


hooked on to the overhead circuit by means of jointed 
line poles at any point on the line. Sets such as these 
may, when used but once in an emergency, prove ol 
such value that they more than pay for the wh: 

phone system. 

The communications described above are carrie 
over what is known as “train wires,’ that 1s to say, 
wires which are used only for handling train orders 
There are, however, two other classes of wires which 
will show that the telephone serves other purposes and 
facilitates the general transaction of railroad matters. 


The “block wire” is a circuit extending from block 
tower to block tower, and is of use in permitting the 
tower men to get into easy and quick communicatior 
with each other. 

The “message wire” 1s a circuit over which the 
railroad transacts its commercial and executive attairs 
In fact, when used in connection with a private branch 
switchboard of a size adequate for any required number 
of extensions, the railroad has its own telephone sys 
tem. The advantages of such an installation are in 


calculable 

While on the subject of circuits, it may not be 
amiss to mention the “phantom” circuit, which 1s, in 
its simplest form, the use of two physical metallic cn 


cuits (that is, actual wires) connected in such a way 
with suitable apparatus, that for purposes of trans 
niussion there are three distinct circuits, two physical and 


one “phantom.” It will be seen readily that an arrange 
ment of this character effects | a Saving in wire and that, 
to use a homely expression, 
made to grow where there was one before 

\nother circuit, in use where stations are far apart 
and where it would be an undertaking involving con 
siderable expense to construct new telephone lines, is the 
“composite” circuit. This simply means that telegraph 
and telephone messages may be sent over the same wir 
and at the same time, by adding certain apparatus and 
changing the line connections somewhat \ compara 
tively recent achievement, which is of great value in 
railroad work, has been the compositing of phantom 
circuits 

The telephone lines which have been and are being 
installed are built very substantially and consist, in the 
main, of two copper wires weighing 210 pounds to the 
nile. The lines range in length from 30 to 400 miles, 
and practically any desired number of stations can be 
installed. 

It has been mentioned that 87 railroads have 
adopted the telephone for train dispatching and _ that 
these make use of the selective method, employing in 
all approximately 11,500 selectors at the various way 
stations. There are, however, a large number of roads 
not having a length of over thirty miles which use the 
magneto telephone, with code ringing, for handling 
trains. When these are added to the others, the ag- 
gregate is indeed very large. 

A number of roads have their total mileage com- 
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pletely covered by telephone circuits for dispatching two or fit n the line at once, that with ordinary 
trains, and others are attaining this desirable end as_ instruments the trai ission Wi be I very poo! 
quickly as the necessary appropriations are made. It quality. 
ay also be stated here that the nine-hour law, which \ recent developmen e t ich the Western 
was established for telegraph operators, was a factor in Klectric Company has given a great deal of attent 
getting the railroads to consider the telephone for dis is a loud-speaking receiver which will prove a great b 
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Like a true engineer, the author carefully divides 
his subject into its logical parts, each of which is de- 
veloped in an interesting manner. The first part of the 
book is a study of the principles of logical structure, 
while the second part shows how to apply the princi- 
ples in creative writing. An appendix contains numer- 
ous illustrative examples of technical writing which are 
referred to from time to time in the body of the work. 

Throughout the whole book the author shows that 
he is in close touch with engineering subjects, and that 
he appreciates the guidance needed by technical 
writers. This familiarity with the needs of his readers 
is not surprising when one realizes that he is professor 
of English in the Engineering School of Tufts College. 

Published by The MacMillan Company ; 300 pages ; 
bound in cloth. Price, $1.25. 


TELEPHONY.—W orks on telephone subjects are by 
no means rare. In quality they range, as books on 
every subject do, from bad to excellent. Many differ- 
ent opinions may even be expressed regarding the 
same book, but a critic is reasonably sure of his ground 
when he states that the Cyclopedia of Telephony and 
Telegraphy, as reviewed in these pages some months 
ago, is, without a doubt, one of the most complete, 
scholarly and authoritative works on the subject ever 
published. 

It is with similar words of praise that we must 
greet the appearance of TELEPHONY, for the subject 
matter of TELEPHONY is, insofar as concerns the tele- 
phone, the same as that of the Cyclopedia. 

The book— for TELEPHONY is published as a single 
volume instead of four, as is the Cyclopedia—seems 
to be designed for what may be called the semi-tech- 
nical man, the man who, without any desire to be- 
come a specialist in any of the numerous branches of 
telephony, has a sufficient feeling for the engineering 
problems he encounters in his daily work to want to 
see them solved, and the reason behind the solution 
explained. The text is a model of clear-cut concise- 
ness, admirably arranged, and with a wealth of prac 
tical illustrations. The amount of pure theory and 
mathematics which the book contains has been re- 
duced to a minimum, so that while the book is com- 
plete, the information it embodies is available even to 
those who may have forgotten their calculus. 

A strict standard of practicability was set up, and 
the authors have followed it with praiseworthy de- 
votion. Difficult points have not been hurriedly passed 
over, but have been dealt with in a thorough man- 
ner, concrete examples being frequently introduced. 
Fundamental principles, sub-station equipment, party 
line systems, protection, switchboards, automatic sys- 
tems, automanual systems, intercommunicating sys- 
tems, power plants, special service, construction and 
maintenance, train dispatching, phantom, simplex and 
composite circuits, traffic problems—in fact, all the 
creat divisions of the subject are treated with thor- 
oughness. 

The authors of the book, Samuel G. McMeen and 
Kempster B. Miller, are so prominent in the telephone 
field that they really need no introduction. In TEL- 
EPHONY they have produced a work which will be of 
value to a host of telephone men. It is a good addi- 
tion to one’s equipment. 

Published by the American School of Correspond- 
ence. Vellum de Luxe, with gold title. 960 pages. 
Price $4.00. 


MopEeRN AMERICAN TELEPHONY, by Arthur Bessey 
Smith, is a practical, comprehensive treatise including 
descriptions of apparatus, construction, maintenance, 
exchange operation, conduits, cables, sub-stations, 
switchboards and the central office. 

The book is in no sense technical. It is a practical 
man’s book, devoting itself to a straightforward pres- 
entation of data and description. The author in his 
preface expresses a hope that the book will prove of 
interest and help to the man who “shoots trouble,” as 
well as to those whose duties call them into other re 
lations with the plant, and from the examination we 
have given the book, we believe it will accomplish this 
purpose. The subjects of wireless telephony and auto- 
matic systems are well treated at considerable length. 

Published by Frederick J. Drake & Company; 16 
mo.; bound in full limp leather; round corners; red 
edges; with gold titles; 790 pages. Price, $2.00. 

THE PROPAGATION OF ELECTRIC CURRENT IN TELI 
PHONE AND TELEGRAPH Conpuctor. by J]. A. Fleming 

Up to the present there has been no work in which 
the student or engineer engaged in telegraph or telephone 
matters could find, in a single volume, a fairly full 
account of the modern methods of dealing with transmis 
sion problems. It was necessary to refer to numerous 
detached papers, written by investigators on both sides 
of the Atlantic, and therefore Dr. Fleming deserves the 
thanks of the telephone engineering profession for the 
work he has done in collecting the information con 
tained in these scattered papers, and placing it in a 
readily accessible form. 

Knowledge of the use of hyperbolic trigonometry 
is not yet widely spread among electrical engineer 
since great use is made of this branch of mathematics 
in modern transmission theory, Dr. Fleming devotes the 
first chapter of his book to a brief explanation of its 


fundamental principles. A useful table of hyperbolic 
functions of imaginary quantities is given at the end of 
the chapter. The second chapter deals with the propa 
gation of electric waves along conductors. he reflec 


tion phenomena which occur at the ends of a circuit are 
discussed, and the chapter concludes with an investiga 
tion into the attenuation and wave-length constants of a 
line. In Chapter III the theory of the propagation of 
simple periodic currents along a telephone loop is worked 
out. The three cases of a loop disconnected at the distant 
end, short-circuited at the distant end, and with the 
distant end closed through a receiving instrument, are 
separately considered, and the formule giving the cur 
rent and voltage in different portions of the circuit unde 
these different conditions are obtained. The fourth chap- 
ter deals with the question of the propagation of actual 
telephonic speech waves over a loop, and discusses the 
various methods which have been proposed for improv 
ing the quality of transmission over a telephone circuit. 
In the fifth chapter the theory of the transmission of 
signals over a submarine cable is worked out, and the 
method of improving the speed of signaling by means 
of curb-sending is explained. Chapter VI deals with 
the special case of the propagation of high-frequency cur 
rents, such as those used in wireless telegraphy, and 
also with the case of the transmission of currents of 
very low frequency, or of continuous currents, over 
leaky lines. In Chapter VII are given the methods used 
for actually measuring the constants of cables, in order 
that the formule obtained in the previous chapters may 
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be put to practical use. The eighth chapter deals with the 30 millimeter divisions, 15 each side of the center z¢ 


application to practical cases of the theory previously The scale is calibrated so that the divisions are propor 
Piven, and shows how nearly the results obtained by tional to the current. something whi h is not usually 


actual measurement agree with those obtained by calcu- furnished without extra charge in an inexpensive in- 


lation In the last chapter the methods employed in — strument The overall dimensions are 3 inches wide. 


present-day practice for improving transmission over 334 inches high. and 6 inches lon 
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local house in rushing material to the building in which 
the new exchange was to be housed. 

The new switchboard equipment consisted of several 
sections from the telephone company’s stock, and some 
from an addition which was to be installed at the Rose- 
dale exchange, on account of the increasing business in 
that district. Twenty-six installers reported for work 
on Monday morning, October 23, and from that time 
until the new board was cut in service at 5 a. m., October 
26, with a full equipment of 800 subscribers’ lines, a 
day and night crew were at work continuously. 

Taking into consideration the fact that the work was 
done under high speed conditions, in order that the sub 
scribers might not be inconvenienced for an extended 
period, it is of worthy note that the trouble reports issued 
as a matter of routine by the telephone company indi- 
cate that the work of the Western Electric Company's 
installing force was so well done that a minimum of 
trouble was experienced after the new equipment was cut 
into service. 


Rifle as Lineman's Tool 

A lineman in the employ of the Puget Sound Elec- 
tric Company has demonstrated that a rifle is a neces- 
sary part of a trouble-shooter’s equipment. A toppling 
pole, too dangerous to climb, threatened to pull down 
the high-tension wires. The lineman, perhaps mind 
ful of similar depredations of the small boy with his 
gun, shot away the insulators on the damaged pole and 
thereby released the line so that the pole could be 
pulled down without damage. 


Interlocking Connection Blocks 

Practical scientific management, applied to con- 
structional problems of all types, has proved and 
emphasized the tremendous economic value of stand- 
ardizing related components. This truth is being 
utilized in modern practice, to the formerly neglected 
details, and the application has resulted in more unt- 
form construction, in perfected methods, and in no 
inconsiderable financial saving. As a type of detail 
standardization, particularly applicable to the great 
telephone and telegraph industries, the interlocking 
connection blocks, here illus 
trated, may be cited. 

In the distribution or con 
nection of multiple telephone 
or telegraph circuits, it has 
been the custom to use term 
inal strips of various designs, 
each fitted with devices per- 
mitting the attachment of 
several circuit pairs. These 
odd-size strips were required 
to serve in all cases, irrespec- 
tive of the number of pair con- 
nections actually needed in a 
particular instance. 

The interlocking connec- 
tion block system essentially differs from the older 
method, in that it is based upon a standard unit. A 
series of unit blocks, held in strip form by occasional 
screws and the interlocking projections and recesses 
of the blocks themselves, makes up a connection strip 
giving the precise number of pair connectors required. 

Certain advantages of such a method are clear 
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upon a moment's thought. In the first place, the neces- 
sity for carrying odd sizes of connection strips in stock 
is eliminated. Given a supply of units, with fittings 
suited to the connection methods of the company using 
them, every installation, large or small, may be 
definitely planned and executed, with standard stock 
material. Moreover, the system permits precise plan- 
ning to the exact number of pairs, with the possibility 
of increase or decrease to any degree instantly avail- 
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vy, the method possesses the advantages of 
unit form, simple combination, ready expansion or 
duction, and economical planning. 

These interlocking connection blocks are manufac 
tured by the William J. Murdock Company, Chelsea, 
Mass., who will gladly send samples and descriptive 
folders upon request. 
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Pointers on Buying Motor Wagons 

Or deliy ery wagon 

yblem that con- 
] 


They have practically 


How to choose a motor truck 
without making a costly mistake is a pr 


fronts thousands of concerns 


decided to adopt motor vehicles to facilitate their busi 
ness, being convinced by observation and _ foresight 
that the mechanical road vehicle is inevitable to con 
tinued industrial and commercial progress. But, whil 


qualined to buy horses and wagons suited to the con 


ditions of their business, the motor wagon is such an 


unknown quantity to them that many are more or less 
at sea regarding the steps to be taken and the points t 
consider 

With well over one hundred different makes in the 
market to choose from, and every possible size and 
type, what the prospective buyer is in need of is more 
knowledge on the subject. 

The obvious thing is to get in touch with those 
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about the machines and to m: 


of the different kinds and sizes 


who do know 


ful a study as possible 


and their respective merits capabilities t is 
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ana 


essential to the satisfactory use of a motor truck or de 
livery wagon that it be suited in all respects to the 
precise nature and volume of the work t re done 
roads or streets to be traversed, topography of the 
vicinity where used, daily mileage required, and 
amount of care likely to be bestowed upon it on the 
road and in the garage. 

Bv far the greatest educational factor is the big 


national motor car shows, at which all the principal 
makes of trucks and delivery wagons can be examined 
and compared as to design, workmanship and price 
There the experts, not of one or two, but of a dozen 
or more companies, may be consulted without estab 
lishing an implied obligation to buy from any company 
that confers the favor of such advice. It will be pos 
sible in one or two day’s time to gather information at 
the shows that would require months of effort to ac- 
quire in any other way. Nearly seventy different makes 
of business vehicles will be on exhibition in New York 
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from January 10 to 17, and an equal number in Chi- tapped 10/24 machine thread in lin i brass o 
cago from February 3 to 10. In all, fully ninety ditfe1 galvanized bridle ring can be screwed either at the 
ent companies will display their newest models this point the cable is put up or at any later date when 
winter, among which will be many never before in the yridle wires are to be run parallel to the cable \s a 
market matter of economy it is often found that a fifty pan 

( st ess pe t tI t twisted pal 


Interior Block Distribution 





In abandoning the use of unsightly 
pole lines in the larger cities, it became 
necessary to devise some means for dis 
tributing telephone service from the 
central station to the offices, stores and 
residences of subscribers. The most ap 
proved system that has been adopted for 
accomplishing this purpose is that 
known as “interior block distribution.” 
In this form of construction, the cabl 
is introduced into the interior of the city 
block, preferably at one end, is taken 
from the subway and carried along in 
liminishing pair cables and attached to 
the rear fences or walls of the buildings 

Terminal boxes are located at con 
venient points and the smaller cable run 
from one terminal box to the next his 


usually contains from 50 to 100 p 
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Installation at La Porte, Indiana 

The La Porte (Indiana) Telephone Company is 
arranging for the early installation of a new central 
office equipment, which is to be built in accordance 
with the most recent developments in that line. The 
new switchboard and its accessories are to be furnished 
by the Western Electric Company and represent the 
best and latest developments in the art of telephone 
engineering. All the telephone sets which will be 
required for the use of subscribers are also to be pur- 
chased from the company. The equipment is to be of 
the central battery, lamp signal type, which is 
recognized as the standard for telephone offices 
of this size, and consists of five switchboard 
sections of the type illustrated in the accom- 
panying photograph, having a present capacity 
of fifteen operators and equippedsfor 1,400 city 
subscribers’ lines and fifty rural lines, as well 
as the necessary frames, racks, desks and power 
plant. Provision is made so that three more 
sections of switchboard may be added at any 
time to take care of business increases. This 
installation will mean the best of telephone 
service in the city, as the type of equipment to 
be used is designed for the smooth, accurate 
and prompt answering of calls. 

The LaPorte Telephone Company has also 
deemed it advisable to provide a housing for 
this new equipment which will be commen- 
surate with the steady growth of LaPorte and 
adapted to the use of both the executive and 
operating forces. The building which is in- 
tended to be completed by March 1, 1912, when 
the switchboard will be ready for service, will repre 
sent a cost of approximately $30,000 and will be located 
at 805 Indiana avenue. It is designed to be of rein- 
forced concrete construction, absolutely fireproof 
throughout, and will have the front and side walls 
faced with brick, with sandstone trimmings. The first 
floor will be devoted to the private offices of the presi- 
dent and secretary and the offices of the bookkeeper 
and cashier. The terminal room, containing the frames, 
racks, power plant and wire chief’s desk, will also c- 
cupy a part of this floor. The second floor will contain 
the operating room, as well as a rest room for the 
operators, lockers and kitchenette. 

\ short description of the working of the central 
battery equipment may not be amiss and the following 
will give an idea of the distinct advantages connected 
with its use. The circuit features of the new switchboard 
take care of the various steps in a manner that leaves 
very little manual work to be done by the operator, 
thus practically eliminating the personal equation. 
With the common or central battery telephones there 
is no cranking or ringing of bells at the calling sta- 
tion. When the subscriber lifts the receiver from the 
hook he performs a manual act, one that is necessary in 
every system. Removing the receiver automatically 
causes a tiny electric lamp to light up before the central 
office operator, who then inserts a plug into a jack 
which is directly below the lamp. The operator then 
works her listening key and ascertains the number de- 
sired. With another plug-tipped cord she connects to 
the called-for subscriber. This causes a train of 
automatic operations to take place, and then the sub- 
scriber’s bell is rung. He lifts his receiver from the 
hook, and this automatically notifies the operator by 








means of a further light signal that he 1s at the tele 
phone. 

The reverse of all this takes place when the dis 
connection is made. The subscribers hanging the re 
ceivers on their respective hooks after completing their 
conversation, set in motion a train of operations where 
by the operator, without listening in upon the line or 
asking the subscribers if they are through talking, may 
determine at a glance that the conversation is finished, 
and the simple operation of withdrawing the plugs and 
allowing them to fall into their positions restores the 


— 


. 


2 


oo 


‘ 


| 
; 


y itn 
“ e 


lines to their original condition, ready to take care ol 


the next call with the same expediency. 


Western Electric Developments 


During the past vear the Western Electric Com 
pany has contributed to the world its full quota of new 
developments in the fields which have made it famous, 
and, in effecting innumerable improvements in existing 
types of apparatus, has more than kept abreast of the 
march of progress. In telephone apparatus work, the 
following represent some of the most noteworthy 
achievements: 

Railway Train Dispatching.—The Western Electr 
loud speaking receiver has been perfected and placed 
upon the market. This receiver is intended for use 
mainly in block towers, and tests made under the most 
severe conditions, show the articulation to be distinct 
and the tone of sufficient volume to enable the operator 
to hear clearly. 

A new Western Electric selector, known as the 
“Group” selector, has also been introduced and placed 
with a great deal of success on the lines of a number 
of railroads. It is designed so that the dispatcher, by 
operating his selector key first, picks out automatically 
a group of five selectors and then a particular selector 
of the group. 

A selectively operated semaphore is another new 
development. The semaphore blade and spectacle seg 
ment are of the standard type and at a convenient lo- 
cation, on the iron post supporting the semaphore, is 
placed a weatherproof iron box containing the selector 
set and telephone equipment. This enables the train 
dispatcher to throw the semaphore and communicate 
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factures, Washington, D. C., referring to Inquiry No 
7798. 

if =a 

| The Post and Telegraph Department, Paris, 
i france, will receive bids for the installation of a 
multiple switchboard for Marcadet telephone office 
| until January 15, 1912, but tenders will be received 
only through local agents. Full information will be 
furnished by referring to Inquiry No. 7811, at the 
Bureau of Manufactures, Washington, D. C 


Chase Motor Truck Company Busy 


The Chase Motor Truck Sales Company, Minne- 
apolis, Minn., has just taken the agency of the Chase 
Motor Truck Company, Syracuse, N. Y. This new 
agency gets an unusually attractive territory which 
includes the entire state of Minnesota, also North and 
South Dakota and a small portion of Wisconsin. It 
starts off with an initial order for 23 trucks for imme- 
diate delivery. 

The Chase Company has issued a handsome folder 
describing the new Chase surreys, two and four pas- 
senger. They are built to stand rough use and to run 
through mud and snow and over bad roads. Solid tires 
are used, and an air-cooled three cylinder two-cycle 
engine of 20 horse-power. This car appears to be just 
the thing for telephone managers. 





Mines Must Have Telephones 

The last Kansas legislature enacted a law provid- 

ing for a complete telephone system in each mine in 
i that state. 

Recently a cavein occurred in a mine in southeast 
ern Kansas, and the men who were imprisoned in the 
mine communicated with the officers and directed the 
rescue work, so that all were saved without loss of 
time. 

\s a safety appliance it is obvious that a telephone 
has great advantages over an air tube or pounding 
signals on an iron pipe. 





Toll Ruling of Kansas Commission a 


The ruling of the Public Utilities Commission 
which is creating such a disturbance among the tele 
phone subscribers in Shawnee county, Kansas, pro 


Brevities of 


CONVENTIONS 


The National Independent Telephone Association will hold 


ual convention in Chicago February 7, 8 and 9, 1912 
The annual convention of the Minnesota Independent Tele 


phone Association will be held in St. Paul January 23. A fine 
program is being prepared and an interesting and profitable ses 
sion is anticipated. Lucius D. Clark is president of the asso 
| The Western Pennsylvania Independent Telephone Assocta- 
: tion will hold its third annual convention in Hotel Antler, Pitts 
: burg, January 18 and 19, 1912 \ strong program will be pro 
ided d an interesting exhibit is being planned 


PERSONAL NOTES. 


\rthur E. Case, chief engineer for the Baird Electric Com 
inv, Chicago, has been elected an associate member of. the 


\merican Institute of Electrical Engineers 


hibits a telephone company from charging a greater 
rate for toll service to non-subscribers than is charged 
to subscribers. Previous to this ruling farmers near 
Topeka had been paying a stipulated amount for tele- 
phone service with unlimited toll service into Topeka. 
Under the ruling of the commission this is prohibited. 


Testing New Telephone Law 


The state railway commission of Wisconsin, has 
begun the hearing in the case of Winter versus the 
Wisconsin Telephone company and the La Crosse 
Telephone Company, to compel them to give joint 
service under the physical connection law, passed at 
the last session of the legislature. Both companies are 
resisting. The decision will affect all Wisconsin cities 
having more than a single telephone company. 

A very attractive and useful souvenir is being 
passed around by the American Cross Arm Company, 
Chicago. It is a miniature cross-arm of Washington 
fir, just ten inches long. On one’s desk it serves as 
a paper weight, straight edge, pencil holder and 
constant reminder of the old days on the line. Tew 
PHONE ENGINEER readers can secure one apiece by 
writing the Company. 


\ handy device is being offered by Mathias Klein 
and Sons in the shape of a wire skinner. It skins o1 
splits any kind of insulation wires of all sizes, and is 
far superior to a knife for that purpose. It is small 
enough for any pocket, sells for a popular price, and 
should be included in the kit of every workman 


Literature recently received from W. N. Matthews 
AS Brother, ot Louis, describes some more methods of 
anchoring under difficulties with the Matthews guy 
anchor, the 2-bolt guy clamps, the Matthews’ cable 
clip, the Telafault, anchor wrenches, lamp changers 
and trolley sleet cutters. 


lor a number of the cuts appearing in the article 


last month on “Underground Telephone Construction” 
we are indebted to the Safety Insulated Wire and 
Cable Company, 114 Liberty street, New York, whicl 
was kind enoug! 


y 
in | 


views of conduit construction 


1 to supply us with these interesting 


the Business 


William J. Mitchell has been appointed manager of the Bel 
Telephone Company's exchange at Utica, N. Y. Mr. Mitchel 
is succeeded in his former position by W. F. McMahon, of Cort 


land, who will have charge of both the Cortland and Ithac 


Harry O. Wright is the new manager of the Citizens’ Inde 
pendent Telephone Company, New Lexington, Ohio 


Frederick A. Phillips, manager of the Lynn telephone ex 
change of the New England Telephone and Telegraph Company 
of Boston, has been promoted to the position of commercial 


manager of the Lynn district, which includes Lynn, Saugus and 
Nahant 


11 ) 


Russell B. Smith, Batavia, N. Y., has been appointed man 
ager of the Black River Telephe ne Company, succeeding George 
M. Box 

James H. Shoemaker, general manager of the Corn |] 
Telephone, Waterloo, Towa, has resigne 
gage in a different line of business 


1 his position and will 


el 
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CoLLeGE SprinGs, la—The College Springs Mutual Tele- 
phone Company has been incorporated with a capital stock of 
$10,000 by J. W. Gibson, Ira Mitchell, A. M. Finley, G. N. 
{rimble and Elmas James. 

PerersBpurG, Itt.—The People’s Telephone Company of 
Menard county has been incorporated with a capital stock of 
$100,000 and the officers are as follows: President, Henry H. 
Colby, Petersburg; treasurer, D. W. Frackelton, Petersburg; 
secretary, C. H. Rottger, Springfield. 

Wiora, Ia.—Articles of incorporation have been filed for the 
Wiota Telephone Company with the following officers: Presi- 
dent, R. R. Bell; vice-president, T. E. Ostrus; secretary and 
treasurer, D. R. Love. 

ABILENE, KAn.—The Abilene Telephone Company has been 
incorporated with a capital stock of $500,000 by A. T. Rodgers, 
W. W. Dillworth, C. L. Brown, of Beloit; G. A. Rodgers, 
Abilene and J. W. Smith, Minneapolis. The company operates 
exchanges at Abilene, Beloit, Concordia and Minneapolis. 

SHort CREEK, Ky.—The Short Creek Mutual Telephone 
Company has been incorporated with a capital stock of $2,000 
by D. M. Young, D. R. Young, S. T. Pryer, Isaac Ferry, S. H. 
Day, Willie Spurrier, John Bradshaw, J. M. White, S. J. Butler, 
Irvin Patterson and others. 

DeQuincy, La.—The DeQuincy Telephone Company has 
been incorporated with a capital stock of $10,000 and the officers 
are as follows: President, J. M. Newhouse; vice-president, J. H. 
Geldwell; secretary and treasurer, W. R. Watkins. 

Daccetr, Micu.—Devils Creek Telephone Company has been 
organized with the following officers: President, Robert Plut 
chak; treasurer, Albert Engel; secretary, Henry Lucke. 

TryFANT, Micu.—The Tryfant Long Distance Telephone 
Company has been incorporated by H. P. Frantsen, J. P. Paulsen, 
C. Jensen and others. 

NortH Brancu, Minn.—Farmers in this vicinity have organ- 
ized the Ideal Telephone Company, with John Waldhoff presi- 
dent and Theodore Thompson, secretary and treasurer. 

Wacon Mounp, N. Mex.—The Ranchers Telephone Com- 
pany has been incorporated with a capital stock of $3,000 by 
R. K. Odell, S. M. Reiland, S. A. Foutz and A. Urbahns, of 
Wagon Mound, and J. P. Vanhouten, of Shoemaker. 

SINCLAIRVILLE, N. Y.—The Central Chautauqua Telephone 
Company has been incorporated by O. M. Cleland, F. A. Fergu 
son, Ernest F. Irwin, John G. Rose and May Cross, of Sin- 
clairville, and William Hodge, Gerry Rees and Charles T. Rees, 
of Akron. 

GwinNer, N. Dax.—The Forman, Rutland Havana 
Telephone Company has been incorporated with a capital stock 
of $10,000 by John Powers, Havana; A. E. Land and H. O 
Gardner, of Foreman. 

ParRKHAM, OKLA.—The Parkham Telephone Company has 
been incorporated with a capital stock of $5,000 by Thos. E. 
Burton, Frank R. Clark, C. H. Kratz and William Davis, all 
of Parkham. 

Waukomis, OKLta.—The Independent Telephone Company 
has been organized in this place and it is planned to either pur 
chase the present system or install a new exchange. 

Romu.tus, OxLta—Articles of incorporation have been filed 
for the Romulus Rural Telephone Company with a capital stock 
of $1,500. The incorporators are G. W. Polk, A. N. Brown, 
McComb; W. L. Werrell, Romulus. 

Uniontown, Pa.—The Tri-State Telegraph and Telephone 
Company has been incorporated with a capital stock of $5,000. 
Daniel Sturgeon is treasurer of the company. 

Crescent, S. C.—The Crescent Telephone Company has been 
incorporated with a capital stock of $700 by S. P. Parks, G. H. 
Jones and E. Z. Westmoreland. 

NASHVILLE, TENN.—Articles of incorporation have been filed 
for the Rosemark Telephone Company of Shelby County; capi 
tal stock, $2,000. The incorporators are E. A. Thompson, J. 1 
Gragg, W. R. McCalla, H. T. McQuiston, J. C. Erwin and others 

HENDERSON, TENN.—The Home Telephone Company has 
been organized with the following officers: President, J. E 
Johnson; vice-president, J. M. Summers; secretary, Dr. J. H 
Stephens; treasurer, T. B. Ellis 

LonE Oak, TEx.—The Lone Oak Rural Telephone Company 
has been incorporated with a capital stock of $1,600 and will 
install a telephone exchange at once. 

Mariinton, W. Va.—The Mountain View Orchard Company 
has been incorporated with a capital stock of $75,000 and one of 
the purposes of the company will be the operation of telephon 
The incorporators are James Gibson, Yelk; R. A. Stewart, 
Williams, R. M. Yeager, J. A. Sydenstrickler, 


and 


lines. 
Charleston; A. D. 
Marlinton. 
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MINERAL City, TeEx.—The Mineral City Rural Telephone 
Company has been organized with the following officers; Presi 
dent, William Rommel; vice-president, H. C. Schrock; 
treasurer, C. C. Schrock. 

ALEXANDRIA, VA.— The Richey Telephone Appliance Company 
has been incorporated with a capital stock of $6,000 and the 


secretary- 


officers are as follows: President, R. L. Newhouser; vice 

president, C. V. Ritchey; secretary and treasurer, D. A. Baer. 
KINGsTon, Wis.—Articles of incorporation have been filed 

for the Union Telephone Company by E. Dixon, A. O. Ellison 


and W. O. Bryan 
KiINGston, Wis.—The Grand River Telephone Company has 


( 
} 
i 


been incorporated with a capital stock of $5,000 by H. A. Price, 
Scott Paterick and Emil Stroschein 

Rockport, W. Va.—Articles of incorporation have been 
fled for the Citizen’s Telephone Company with a capital stock 


f $5,000. The incorporators are O. C. Stephens, Slate; A. 
J. Bowersock, Chas. Ludwig, C. W. Clegg and J. H. Stepiens, 
Rockport; S. A. Reeder and J. S. McWilliams, Mineral Wells. 

RHINELANDER, Wis.—The Rhinelander Telephone Company 
has been incorporated by Arthur Taylor, E. O. Brown, C. | 
Barnes, E. A. and D. F. Becker with a capital stock 
oft $25,000. 


lorbes 


FINANCIAL ITEMS. 


CARLYLE, ILI The Citize lele] one and Telegray { m 
pany has increased its capital stock from $15,000 $35,000, and 
the number of its directors from nine to five 

CLEAR Lake, [A.—The local telephone company has 
porated and increased its capital stock fr $10,000 $40,000 

Monroe City, Mo—tThe capital stock of the Farmers’ and 
Merchants’ Telephone Company has been increased from $6,000 
to $10,000 

AvurRoRA, NEB.—The Hamilton Count Telephone Company 
has been granted permission to issue $1,000 wort f stocl 


build farm lines 


GLENBURN, N. D.—The Lone Star Rural Telephone ¢ 
pany has increased its capital to $10,000 and will exter 
its lines 

WINDBER, PA The Wind e! Telep!] ne ({ mpan | s le 
an amendment increasing its capital stock fr $25,000 ¢ 
$50,000 

PHILADELPHIA, Pa.—The Interstate Te é ‘ 
graph Company has made t! t ew Jersey St 
Utility Commission for permission t ssue $1,525 rtvave 
bonds to take up prior bond issues 

DAL AS, TEX. The Dallas Automat! lelepl ne \ 
has filed an amendment increasing its capital st from $500,000 
to 3,000,000 

Mason City, Ia.—The Clear Lake Telep e | pany 

as reincorporated an as imcreased its capital stock f1 
$10,000 to $40,000 

BATTLE GrRouND, INI The Battle Ground Telephone ( 
pany has increased its capital stock ft $1,500 to $2,000. 

FREDONIA, KAN The name of the Kredonia ( perative 
Telephone Company has been changed to tl Ire Pele 
phone Company and the capital stock has be increased f1 
$4,000 to $24,000 

RicHARDTON, N. D The People s’ Tele pl ne Company has 
increased its capital stock from $10,000 to $50,000 and has an 
nounced plans which call for the completion of a general tel 
phone system covering the entire surrounding district 


| li ( 
he capital stock of the Vandererift 


» $100,000 


VANDERGRIFT, PA | 
Telephone Company has been increased from $45,000 


Datitas, Tex.—The Dallas Automatic Telephone Company 
has filed an amendment increasing its capital stock fr $500 
000 to STO00.000 

FRANCHISES ISKED VD Gk V7TED 

GENTRY, ARI The Mt. Zion Telephone Company has beer 
granted a ten-year franchise here 

FuLton, Mo.—The Buftum Telephone Compar has beer 
granted a new franchise in this city and the compat ni nces 
it will begin the installation f a new $40,000 plant J}. ( 
Thornton is manager of the compan 

SAVANNA, ILI The Mutual Telephone ( 1 e! 


granted a franchise by the city coun 
Las Cruces, N. M.—The Mountain States Telephone and 


Telegraph Company has been granted twenty e-year trat 
chise in this city. The company will entirely rebuild the old 
system and install modern improvements equipment 
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SUSANVILLE, CAI The J stonville Telephone Compai HARTSELLE, ALA.—Patrons of the Southern Bell Telephone 
year | phone sys Company have been notified that the rates on business and 
l residence tlephones will be doubled There is a general pro 


Unperwoop, N. D The McLean Count armers’ Telephone test among the subscribers who think that a 100 per cent raise 


mpany has been granted franchise here is unreasonable and there is a local company being organized 
BeLrietp, N. D.—The Belfield and Northwestern Telephone for the purpose of installing a local Citizens’ Telephone Com- 
mpany has been granted franchise pany 
CARLTON, ORI The Carlt lutu Telephone Compat BIRMINGHAM, ALA.—A petition was recently filed in the 


| local hi Circuit court enjoining the Southern Bell Telephone and Tele 
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be connected with the Central Union. An independent company, 
backed by Evansville capital, is said to be ready to ask for a 
franchise. 

CoLtuMBIA, INp.—The Farmers’ Mutual Telephone Company 
has elected officers as follows: President, Albert Busch; secre- 
tary, Joseph Blain; treasurer, W. H. Carter; manager, R. R. 
Scott. 

STACYVILLE, 1A.—Peter Halbeck is negotiating for the pur 
chase of the Eureka Telephone Company’s exchange at this 
place. 

HEeNpeERSON, I[A.—The Wales-Henderson Telephone Company 
has elected officers as follows: President, Samuel Morgan, Jr. ; 
vice-president, Robert McMullen; secretary, Fred Buehler; 
treasurer, J. G. Loving. ; 

Wicuita, Kan.—-The Kansas Gas and Electric Company has 
been granted permission to purchase the Newton Telephone 
Company’s system. 

PLAINVILLE, KAn.—The Plainville Telephone Company has 
been purchased by O. T. Kimmel. 

LouisviLLE, Ky.—The Home Telephone Company will erect 
a new western branch exchange on Twenty-sixth street, between 
Chestnut and Magazine streets, this city, at a cost of $15,000, 
work to begin the first of the year. 

Jonesporo, ArK.—Jonesboro now has but one telephone 
system, the Home Company having been consolidated with the 
Southwestern Company. 

ARKADELPHIA, ARK.—The owners of the local telephone 
system are preparing to spend $8,000 or $10,000 in improve- 
ments. 

Riversipe, Cat.—The Pacific Telephone and Telegraph Com- 
pany will erect a new business block in this city at a cost of 
$100,000. J. A. Mathis of Los Angeles has the contract. 

Esconpipo, Cat.—The Pacific Telephone and Telegraph 
Company is having plans prepared for a new telephone build 
ing at this place to cost $25,000. 

Waycross, Ga.—It is proposed to make a complete change 
in the telephone system in this place. A new common battery 
system will be installed and other improvements which con- 
template an expenditure of about $60,000 

Dawson, Ga.—The Cotton Belt Telephone and Telegraph 
Company has purchased the Blakely Telephone Company’s sys- 
tem which includes the systems at Arlington, Kestler, Blakely 
and Columbia, Ala., and the long distance lines between these 
points. G. M. Bell of this city is president of the company. 

Burtey, InaAno.—The Burley Independent Telephone Com 
pany has been purchased by the Mountain States Telephone and 
Telegraph Company which will make a number of improve- 
ments and extensions 

Nampa, IpaAHo.—The Mountain States Telephone and Tele 
graph Company proposes to spend $300,000 within the next 
year in the improvement of its property in Boise, Ada and Can 
yon counties. - 

Macoms, Itt.—The Macomb Telephone Company, recently 
incorporated with a capital stock of $50,000, will begin the in- 
stallation of a telephone system in this city January 1. 

ALBIon, Inp.—At the annual meeting of the Albion Tele- 
phone Company Martin C. Beck was re-elected president of the 
company and Thomas M. Reed secretary and treasurer. 

CENTERVILLE, INp.—The Centerville Co-operative Telephone 
Company has elected the following officers for the ensuing 
year: President, David Hanigan; vice-president, Frank Cleven- 
gerl; secretary, J. E. Burris; treasurer, James Harris; manager, 
Maniford Richardson. 

Newton, KAn.—The Home Telephone Company’s exchange, 
owned by the Union Telephone Company of Kansas, has been 


abandoned, and the business connected with the Missouri- 
Kansas exchange 
ConcorpiA, Kan.—The United Telephone Company has 


taken over the exchanges located at Concordia, Abilene, Minne- 
apolis and Beloit, and has also come into possession of the toll 


lines bought from the Bell Company. The directors of the 
new company are: A. T. Rogers and W. W. Dilworth of Be 
loit; C. L. Brown and G. A. Rogers of Abilene, and J. W. 


It is the purpose of the new company 
lines from Concordia to Atchison and 


Smith of Minneapolis. 
to construct new toll 
St. Joe. 

SILVERDALE, KAn.—A new telephone system will be installed 
in this place. 

Brockton, Mass.—The Southern Massachusetts Telephone 
Company contemplates the expenditure of $80,000 in and around 
Brockton in the next year on construction work and central 
office equipment. C. C. Starboard is manager of the local ex- 
change. 
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Bell telephone exchange in this 
city has been purchased by William Burkhart, owner of the 
Home Telephone Company, who proposes to consolidate the 
exchange with his own. The consideration is said to be $60,000 
The Home Company is asking for a new franchise which shall 
provide for a business rate of $2.50 instead of the present rate 
of $2.00 and $1.50 for residences in place of $1.00. 

SPRINGFIELD, Mo.—The Ozark Bell Telephone Company has 
begun work on improvements to its system in this city which 


Lees Summit, Mo.—The 


will mean the expenditure of something like a half million 
dollars 

Potson, Mont.—It is stated the Northern Idaho and Mon 
tana Power Company contemplates extending its power and 


telephone system from Polson to Ronan at an early date. 


Moser_y, Mo.—The magnificent new telephone exchange r« 
cently opened by the Moberly Telephone Company has been 
taken over by the Missouri and Kansas Telephone Company. 


It will be under the management of E. D. Graham 

\ppLetTon, City, Mo.—The Appleton City telephone exchange 
has been purchased by G. M. Guy. The deal represents a 
financial consideration of $22,500 and the transfer 
place December 1 

Maysvi_te, Mo—At a meeting of the stockholders of the 
De Kalb County Mutual Telephone Company tt 
sell the property of the company, worth approximate 
at public auction at some date to be agreed upon by the board 
of directors The company formed about ten 
and owns exchanges in every 


will take 


was decided to 
$40,000, 


was 
town in the county an 


I 
estimated that the 


of the towns of neighboring counties. It is 
service extends to more than 2,500 residents of the county 

Ditton, Mont The offices of the Cente 1a Telephone 
Company have been removed to this place. The resignation of 
Bert Paul, secretary and treasurer Was epted ( ne Was 
succeeded by Pearl 1. Smith. 

FREMONT NEB The Nebraska leleph ne ( mpany 1s pre 
paring to erect a new telephone building in this city at an 
estimated cost of $60,000 including the building and equipment 

Santa Fe, N. M.—The Santa Fk Velephone Exchange has 
been purchased by the Mountain States Telephon ind Tele 
graph Company and extensive improvements will be made in 
the same 

MarySsvILLE, On10.—The management of the Union County 
Telephone Company is making arrangements to install mat 


improvements in the telephone system in this place, which wi 


mean the expenditure of about $15,000. A new switchboard will 
be installed and the system will be converted into a central 
energy system. N. E. Liggett is manager of the compan) 
Lorain, Ounto.—After several months of negotiations the 
\mherst | ele phone Company has beet 1 ke er | Li Tal 
citizens of whom A. V. Hageman is one. The new niz 


of which A. V. Hageman 1s president, B. G. Ni 
and H. E. Hageman treasurer, will | 
entire system and will spend a cé 
the plant. 
ONTARIO, 


pr 
IT At 
pra 





| 1] 1 " 
nsiderabdie sun 


ORE The Ontario Independent 


pany has been taken over by the Malheur Telephone Com 
pany for a consideration of $15,000 
PHILADELPHIA, Pa.—The Bell Telephone Company of Pent 


sylvania has appropriated nearly $50,000 for improvements 1n 
this city and vicinity 
AMARILLO, TEx.—A 
L. Waterbury and 
the Panhandle Telegraph and 
for a consideration of $172,500 


been consumated whereby A 
taken over the properties of 
fT 


this city 


deal has 
associates have 
Telephone Company in 


BERCLAIR, lex.—The local telep] one exchange has been 
purchased by Prof. Cameron and Horace Greathouse has been 
installed as manager. 

SuFFoLK, VA.—The Southern Bell Telephone Company has 
taken over the holdings of the Atlantic Coast Company 

KEMMERER, Wyo.—The Mountain States Telephone and 
Telegraph Company wil take over the line of the Kemmerer 
Pinedale Telephone Company and will spend in the neighbor 
hood of $10,000 in rebuilding the same 

Owensporo, Ky.—Russell and Brewster, of Chicago, has 
purchased the controlling interest in the Rural Home Telephon 
Company in Daviess, McLean, Hancock and Ohio counties and 


at a meeting of the stockholders it was announced that several 
thousand dollars would be spent in improving the property. The 
officers were elected President, Theodore Tyler, 
vice-president, W. B. Mclllvaine, Chicago; secretary 
and treasurer, L. N. Birk, Ownesboro. 

SHREVEPORT, LA.—The Cumberland Telephone 
graph Company will place its wires under ground 
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